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PREFATORY REMARKS. 



The object of the following pages is to explain 
familiaxly such points of physiological science 
as could not appropriately have been noticed 
in the "Guide to the Knowledge of Life," 
just published by the Author, on account of 
that little work being designed for a very ge- 
neral circulation, and to a great extent for the 
use of the young. The subject is nevertheless 
so treated as to be adapted for the reading of 
all intelligent and educated persons, who wish 
to understand the operations of Nature in their 
broadest and grandest relations, and to attain 
sound and accurate knowledge in matters that 
relate to the laws and conditions of life. 
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MR. FiNLAisoN estimates the population 
of England for the close of the seven- 
teenth century at about five millions and a 
quarter of souls. It is to be presumed that^ in 
fixing this amount, he has not been hypercritical 
in the matter of psychological qualification, and 
that it may therefore be taken for granted that 
this number expresses the sum total of unfledged 
bodies which moved about upon two legs in the 
land of the Angles at that time. At the middLet 
of the nineteenth century appointed eniune- 
rators found that the five millions and a quarter 
had become, in round numbers, eighteen mil- 
Kons ; that, in fact, the inhabitants of England 
(not taking Scotland into the account) had 
nearly quadrupled themselves in 1 50 years, be- 
sides sending countless crowds to people vast 
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2 PHILOSOPHY OF REPBODUCTIOK 

lands in the West and in the South. In the 
year 1851 it was found that London contained 
within its own precincts nearly half as many 
inhabitants as all the island held in 1701. On 
one memorable day — the 9th of October, 1851 
—there were collected in a single hall, erected 
in one of its parks, a fifty-sixth part of the full 
complement of English people that were alive 
in 1701. The Registrar-General has endea- 
voured, in his report of the result of the recent 
census to furnish a definite idea as to what 
millions mean where population is concerned. 
He states that if every person living in Great 
Britain had only a square yard to stand upon, 
there would still be seven square miles of the 
crowd when all were collected together; or 
that if every individual were planted out over 
the surface of the island, as cabbages are 
planted out in the best arranged market 
gardens, each would be 108 yards away firom 
his neighbours. Let the entire crowd of these 
animated cabbages be gathered from all the 
comers of the land, and be required to file 
through Temple Bar in a column four deep, 
and moving at a quick-march step, it would take 
three months of twelve-hour days (Sundays 
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being allowed for rest) to get the entire living 
stream through; and if a single individual 
were to undertake to pass them through a gate, 
as turnpike-men do flocks of sheep, enume^ 
rating them at the rate of one every second as 
they went, he would be a year and a half, 
working twelve hours a day (exclusively of 
Sundays), before he finished his task. Now, 
it has been ascertained that this vast mass of 
people is at the present time occupied with dou- 
bling itself every fifty-two years and a half; so 
that if the same state of affairs were to continue 
without interruption or change until the year 
2534, the inhabitants of Great Britain, instead 
of each having a space of 108 square yards to 
himself, would all touch each other by their 
elbows. There would be just standing room 
for all, but no one must think of moving. 
Britannia, with its eleven degrees of longitude 
and ten degrees of latitude, would then look 
from the ocean like a huge rock covered by its 
impenetrable crowd of penguins or boobies. 
Such, indeed, under these circmnstances, would 
be the prospects of our favoured land.* 

* See a very interesting little resume of the census of 
1851, bj Edward Cheshire. 

B 2 



4 PHILOSOPHY OF REPRODUCTION. 

These considerations are surprising enough 
in themselves ; but there is an important fact 
connected with them, that greatly enhances the 
wonder with which they are contemplated 
when it is brought prominently into view. 
This rapid augmentation in the ranks of the 
population has gone on, not only in despite of 
a constant emigration to foreign lands (more 
than two millions and a half of individuals 
emigrated between the years 1821 and 1851), 
but also in the face of the yet more serious 
drain from the operation of the ordinary condi- 
tions of mortality. More than one thousand 
people died every day in England and Wales 
during the year 1850. Of the eleven millions 
who were alive in 1801, eight millions had 
passed to the silent tomb, before those eleven 
millions had multiplied into twenty-one mil- 
lions in 1851. Before the twenty-one millions 
can become forty-two millions, which they 
would do by 1904, under the present rate of 
increase, at least thirty millions will have been 
swept from the earth, by either premature or 
natural decay. By that time nineteen millions 
of British subjects will also have found a 
foreign home, even if the rate of migration 
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does not Increase with augmenting numbers. 
But emigrants double their ranks in consider- 
ably less time than half a century, on account 
of their consisting almost exclusively of indi- 
viduals included within the reproductive pe- 
riods of life. Hence, the nineteen million 
British emigrants scattered over the world will 
be really more than thirty-eight millions in 
their new homes. If, then, the existing state 
of things be continued without modification for 
another half century, it may fairly be assumed 
that the twenty-one millions at present in- 
habiting our island will have changed them- 
selves into a hundred millions of souls. In 
reality, it is known that this rate of multiplica- 
tion does not take place over any large area of 
the earth, on account of various modifying and 
repressing influences that are continually at 
work.^ Thus, although the population of Great 
Britain nearly doubled itself in the half century 
that preceded 1851, there was an absolute di- 
minution of numbers in the year 1850, if taken, 
alone. In that year the excess of births over 
deaths amounted to 224,000; but 280,000 
emigrated during the same period. There were 
56,000 more departures than arrivals ; and the 

B 3 



6 PHILOSOPHY OF REPRODUCTION. 

British field of human plants was therefore 
thinned out, rather than thickened, in this in- 
tervaL Still the abstract fact remains, that the 
real reproducing power of man in a state of 
civilisation is expressed by a fivefold increase 
in half century periods ; at the lowest estimate, 
when every circumstance is most favourable 
to the result, twenty millions made into a 
hundred millions, living and dead, may be 
taken to be a rude expression of the powers of 
human fertility. 

The numbers in any population, where the 
births represent all arrivals, and the deaths all 
departures, must always be in a certain ascer- 
tainable ratio to the mean duration of indi- 
vidual life, taken in connection with the amount 
of the additions by birth in each year. The 
number of yearly births multiplied by the 
mean length of individual life in years, under 
such circmnstances, always gives the sum of 
the population. Thus, in 1851, when England 
and Wales contained eighteen millions of 
people, the births amounted to about 600,000 ; 
and accordingly the average duration of indi- 
vidual life would have been thirty years, if 
there had been no other drain upon the num* 
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bers than that produced by death (600,000 x 
30= 18 millions). In reality, however, as the 
eighteen millions represented a result lowered 
by the drain of emigration, as well as by that 
of death, the true value of individual life was 
considerably higher. It is only under circum- 
stancies of great exposure to deleterious influ- 
ences that the expectation of life sinks so low 
as this in England. In the worst managed 
workshops in London, where men of intempe- 
rate habits sit long in a close, impure atmo- 
sphere, the average duration of life does not 
rise above thirty-two years; but in cities ge- 
nerally, it reaches thirty-eight years, and in 
the open country, it is as high as fifty-eight 
years. 

Taking the eighteen millions of the people 
of England, then, as they stood in 1851, and 
assuming that one thousand a-day are to be 
regularly withdrawn from their ranks by the 
hand of death, that another thousand arday are 
to separate themselves by a voluntary exodus, 
and that the niunbers are nevertheless to be 
steadily preserved at the stated amount, there 
remains the curious fact, that some industrious 
and ingenious power is constantly at work, 
B 4 
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turning out daily two thousand individuals^ 
complete and perfect in their various corporeal 
and mental appointments^ for the replenishment 
and support of British society. Now this econo- 
mical process of sustenance goes on week after 
week, and year after year, quite independently 
of any intentional exertion of human agency 
for the accomplishment of the purpose. Until 
recently, very little was known indeed regard- 
ing the occult operations of the creative work. 
Man was said to be bom into the world, and a 
name was contrived to express the result in the 
abstract: it was called Keproduction. But these 
names explained nothing. They were merely 
artifices invented for the concealment of igno- 
rance, and not devices contrived for the gene- 
ralisation of knowledge. Now, however, affairs 
are greatly changed. The construction of the 
microscope has been carried to a pitch of high 
perfection; and, strengthened by the aid of this 
noble instrument, a band of distinguished phy- 
siologists have sallied forth into the widely- 
spread provinces of living nature, and, after 
careful research there, have brought back re- 
sults which they have been able to apply while 
sjibsequently instituting a closer investigation 
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into the mysteries of human organisation. The 
early pioneers of this adventurous band were 
rather given to the use of hard names, and 
when they were eagerly asked for information 
on the subject of their labours, were apt to 
reply that the matter was entirely involved in 
the virtues of CicatruleSy and that it was Blas- 
toderms and Cytoblasts that accomplished all 
the wonders. Since then, however, other 
workmen have penetrated through these ob- 
scure and tangled thickets, and have made open 
paths that admit the light of day. One of the 
most interesting branches of physiological 
knowledge could not long remain wrapped up 
in the mysteries of technical phraseology, when 
there were such men as Mohl, Kollicker, 
Owen, Quekett, and Carpenter engaged in 
the investigation and elucidation of its facts. 

The researches of modem comparative phy- 
siologists and microscopists have shown that 
there is a certain humble and unobtrusive little 
member of society who is at the bottom of the 
operations by which multiplication has been 
made to spring out of subtraction and division, 
and by which birth and life have been caused 
to push decay and death out of the path. 
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This worthy individual is present wherever 
vitality dwells. Every tree that springs from 
the ground is filled with countless myriads of 
his form^ and has been so filled with it since 
the primeval epoch of creation. Every crim- 
son stream that circulates through the channels 
of animated structures is crowded with his 
presence. Yet his very existence was uuguessed 
by man two centuries ago. The fact is^ he 
possesses so diminutive a stature, that imtil 
the microscope had been constructed, there was 
no chance of catching even a glimpse of his 
person. In a general way, as many as a million 
individuals of his race may be lodged side by 
side upon the face of a shilling. In his most 
attenuated state, twenty millions could be com- 
fortably accommodated upon a farthing. This 
omnipresent pigmy assumes a great variety of 
external appearances, but in all of these pos- 
sesses the same essential construction and the 
same general form. Hence in every aspect he 
is designated by a family name. He is termed 
Celltty a cell, or little chamber — a place pro- 
vided, so to speak, for the reception of some 
precious store. This denomination is not, how- 
ever, altogether a fortunate one. It was con* 
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ferred^ indeed^ before liis real nature was 
thoroughly understood. Hence a more appro- 
priate synonym has been invented, which is 
now in general use. This synonym is Vesi^ 
cula; a vesicle. A cell is a hollow space, 
which may be either inclosed by walls, or may 
have been excavated out of some continuous 
mass of substance. But a vesicle is a little 
bladder, having both walls and inclosed cavity 
of necessity belonging to itself. The cell of 
organised structure is, indeed, properly a vesicle 
in this sense. 

The vesicle of organised structure consists, 
then, of a filmy layer of delicate membrane, 
rolled up into the form of a bladder, or, still 
more correctly, of a hollow ball, the interior 
cavity being everywhere closed from external 
space. This cavity always, however, contains 
some kind or other of material substance. The 
membrane of the vesicle seems to be devoid of 
holes, properly so called ; for not even water 
will drip through it under the mere influence 
of weight. It nevertheless does allow fluids to 
permeate its substance, when impelled to do 
so by other influences. The matter contfuned 
within the vesicle is really introduced by trans** 
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udation through the apparently poreless mem- 
brane. This seeming inconsistence of passage 
and no passage may be cleared up by the use of 
a simple illustration. If half a pint of pure 
water be poured into a bladder^ and its neck be 
then carefully tied up, and the whole be himg 
upon a nail in the wall, no water drips from 
the bladder. It is retained as certainly and 
safely as if held in a glass bottle. But, if the 
l)ladder be now taken down from the nail, and 
an equal quantity of strong brine be made to 
take the place of the pure water, the neck 
being closely tied again, and if the bladder of 
brine be then tossed into a pailful of rain 
water, and left there all night, it will be found 
on the morrow that some portion of the water 
from the pail has entered the bladder, for it 
now contains more than the original half-pint 
of fluid, and has swelled out accordingly. But 
some of the salt water also has passed out 
through the bladder into the water in the pail. 
Portions both of brine and water have really 
transuded through the substance of the bladder 
under the new circumstances in which it is 
placed, although no water could run through it 
under the inducement of weight alone. The 
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-explanation of the curious result is simply this. 
•When a delicate membrane of the nature of 
bladder is so placed that its substance divides 
two liquids which are of unequal densities^ but 
which at the same time have an affinity for 
€ach other, or, in other words, a tendency to 
mingle together, the interposed layer of mem- 
brane facilitates, instead of preventing, the 
'admixture. Both liquids are soaked up into its 
imperceptible pores, as water is soaked up by a 
piece of bibulous paper. Then each passes off 
from opposite surfaces in opposite directions. 
The action is first set up by the sucking power 
the membrane exerts over the liquid, through 
the instrumentality of its molecules upon the 
liquid molecules ; but it is then carried on by 
an operation of a distinct power, which in some 
instances amounts to a very considerable force. 
Dutrochet, who was one of the first observers 
that noticed this curious process of transudation 
of liquids through organic membranes, ascer- 
tained that there are cases in which a single 
square inch of organic film can sustain a weight 
of no less than seventy pounds of liquid after 
it has been sucked through its substance. 
Different kinds of liquid are acted upon with 
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different degrees of energy by the same mem- 
brane. Some are sucked through in greater 
abundance^ and more rapidly^ than others ; and 
in a general way^ when thick and thin fluids are 
placed at opposite sides of the film^ more of 
the thin goes through to the thick^ than the 
reverse. Hence at first it was considered that 
the matter was only a case of difiusion, and that 
the fact was merely that liquids which were 
soaked into porous partitions mingled with each 
other^ until their composition was made alike, 
exactly as they would have done if there had 
been no partition between them. Professor 
Graham has, however, recently shown that 
there is much more in it, and that it is really a 
case of true chemical action. The motion of 
the liquid never takes place unless some of the 
surface molecules of the membrane are decom- 
posed and destroyed. The current of the fluid 
is sustained at the expense of the constitution 
of the membrane, and its direction and extent 
are determined by the nature of all the sub- 
stances, solid and liquid, that are concerned. 
The whole phenomenon is, indeed, a result of 
the various attractive affinities of the different 
elements producing similar changes to such as 



OSMOSE. 15 



take place when complex organic matter decays^ 
and is resolved into vapour and ash during the 
existence of life. This view is surrounded 
with a peculiar interest of its own, on account 
of its illustrating a now admitted fact; that, in 
the physical operations of nature, power is never 
really created, but is only exchanged for some 
other form of force that is an equivalent to 
itself. In the instance under consideration, 
the force by which the elements of the organic 
molecules are held together in their peculiar 
condition, is thrown into a new direction, and 
becomes operative in making the liquids flow in 
determinate ways, — and the attachment of 
those elements in the molecules is accordingly 
dissolved. The more abundant movement of 
the thinner liquid into the thicker one used to 
be designated by the learned name of " endos- 
moBBy'*^ and the less abundant movement of the 
tlucker into the thinner by that of ** exosmose.^^ 
But in consequence of the researches of Pro- 
fessor Graham, the former only is considered 
to be the essential portion of the operation, and 
it is now spoken of as ** osmoseJ** This word 
is derived from a Greek term, which signifies 
** pushing," and is very appropriate, inasmuch 
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as the chemical change effected in the composi- 
tion of the membrane does really "push" the 
liquid on through its substance. The current 
of the thicker fluid to an inferior extent in 
the opposite direction is still distinguished 
as "exosmose," or an outward pushing, and 
the Professor is inclined to think that it is 
only a modified form of the ordinary process of 
diffusion. 

This power possessed by permeable mem- 
brane of causing fluids of different degrees of 
density, and of different qualities, to pass 
through it, so that the several molecules of each 
get intermingled together, is of the very 
highest importance in the operations of organic 
life. Whenever cells or vesicles, composed of 
delicate filmy walls, contain in their interiors 
a liquid that is capable of being sucked into 
their pores, and are immersed in, or surrounded 
by, some other kind of liquid of a different 
density or quality, an intermingling of the 
substance of the two fluids is sure to take 
place. But if the two are of such a nature 
that, when mingled, each has a tendency to 
affect and modify the composition of the other, 
as it is brought into contact with it, changes of 
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a very singular kind may be effected. It is 
possible, indeed, that the chemical properties of 
the two agents may be so related to each other, 
that the substance contained within the cell 
may be converted into membrane, in every way 
resembling the film through which the process 
of transudation has been carried on, and that, 
of this newly formed membrane, a fresh vesicle 
may be moulded, within the cavity of the old 
one, analogous to it in every respect excepting 
in the condition of size. Now the simplest 
form of organic life that is known is merely 
a minute membranous vesicle of this nature, 
capable of producing other vesicles within itself, 
by imbibing through its filmy walls matters 
that are suited to form similar filmy sub- 
stance, when united with the contents already 
present within. 

There are, upon the earth's surface, multi- 
tudes of living creatures that are nothing more 
than simple vesicles, thus possessing the power 
of reproducing their own forms. These crea- 
tures are called unicellular organisms, and they 
are of very high interest to physiologists for 
this reason : each one is so small and so trans-* 
c 
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parent that (with the aid of the microscope) it 
can be broi^ht under the glance of the eye at 
once^ and^ as it is a complete individual in it- 
self^ all the operations of yitality that are really 
essential to living existence can be watched 
while in progress in it. Through these unicel* 
lular organisms, men get a clear notion of the 
ftindamental actions upon which even the 
complex organisations of their own bodies are 
based. Each of these little vesicles is as dis- 
tinct and independent an individuality as an 
elephant or a man, and fulfils all the several 
offices of organic life with equal completeness. 
Each is seen to spring from a germ, to attract 
food to its own substance, to grow by the addi- 
tion, and to form other vesicles out of portions 
of the same. Each is bom, matures itself, pro- 
duces a progeny, and then declines and dies, 
with the same unswerving regularity that is 
marked in the history of higher and more com- 
plex living forms. 

The imicellular organisms already known 
are of immense variety. They are found in 
almost every position, into which microscopic 
observation can be carried. Water, both saline 
and fresh, is full of them. Every surface that 
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has been exposed for a short time to the influ- 
ence of moisture is covered with them. Their 
favourite places of resort, and therefore the 
situations in which they are most assiduously 
sought by the microscopists, are the surfaces 
and bottoms of still pools. They float as a 
scum upon the one, and rest on the mud of the 
other. They have also their cemeteries and 
catacombs. Entire strata of what have 
hitherto been deemed mineral substances, are 
now ascertained to be composed of piles of 
their indestructible skeletons. The city of 
Kichmond, in Virginia, is said to be built upon 
a bed of them lying eighteen feet thick. Care- 
fully as these curious little organisms are now 
observed, they nevertheless serve, in one re- 
spect, as a choice battle-ground for the pugna- 
cious spirits of science. It has proved to be a 
very difficult task, in many instances, to deter- 
mine whether they really are members of the 
animal or vegetable departments of nature. 
The Germans have fought over them with 
genuine Teutonic pertinacity, and indeed still 
wage a fierce war on their account. Ehrenberg 
says that, whether animals or not, they are, at 
least, all animalcules ; Nageli and Siebold, on 

Q 2 
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the other hand^ claim them as plants. Serried 
ranks of supporters rise thick on either hand 
to back the rival champions. Here, an ob- 
server, on one side, brings a triumphant in- 
stance, where he has seen the vesicles to swarm 
from one spot to another, as fishes shoal through 
the sea. Then, on the other side, some one 
shows that when they swarm, they stick fast if 
their heads are unluckily struck against walls 
and move no more ; that, in fact, they have no 
power of avoiding obstacles that are placed in 
their path as the most unquestionable forms of 
animalcules have. Next, it is advanced, that 
they must be animals, because their tissues 
contain nitrogen. Then it is proved the vesicles 
of vegetable leaves do the same. Ehrenberg 
fed a colony of them with indigo, and stated 
that he saw them draw particles of the food to- 
wards a double mouth, by means of moveable 
processes. Siebold asserts that, in such experi- 
ments, the indigo only moves where it is in 
contact with thin permeable parts of the 
membrane of the vesicles, and that the motion 
then results entirely from the osmometric ab- 
sorption of the water in which the particles are 
contained. !» ijiis lengthened controversy 
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victory seems to be gradually declaring itself 
against the party of Ehrenberg. The Kev. 
W. Smith, who has studied the group of crea- 
tures concerned very careftdly, and who has 
figured some hundred individuals in the first 
volume of his " Synopsis of the British Dia- 
tomacese," recently published, appears to enter- 
tain no doubt whatever on the subject. He 
grounds his conclusion that they are plants 
upon the fact that occasionally certain peculiar 
changes are observed to occur during the mul- 
tiplication of these cells, that are of nearly an 
identical nature with processes long known to 
take place among searweeds, and other aJgae of 
an unquestionable vegetable nature. 

Form alone seems to be quite an insufficient 
guide in any attempt to distinguish animal 
from vegetable life, when these lowly and 
simple organisms are concerned; and, indeed, 
ihe distinction would be a matter of trifling 
importance, were it not for the fact, that there 
is a grand fundamental difference in the nature 
of animal and vegetable life, which is marked 
as much in these rudimentary creatures as it is 
in the higher developments of the two king- 
doms. Plants invariably feed on the inorganic 
c 3 
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elements. Animals as constantly consmne only 
food that has been already placed in the con- 
dition of organic structure. Trees are nou- 
rished by the air, the water, and the soil ; but 
oxen feed on turnips and grass, and carnivorous 
animals upon flesh. So also the unicellular 
plants are sustained by air, water, and earthy 
matters, while the unicellular animals are nou- 
rished by vegetable and animal substances that 
either are, or have been, in a living state. 
This, then, seems to be the only characteristic 
distinction that can be depended upon. Plants 
have been designed for constructive purposes. 
They build up the crude elements into com- 
plex products. Animals, on the other hand, 
are intended for destructive offices. They waste 
the complex products vegetables form, and ex- 
tract out of the waste various kinds of power. 
Whenever it can be ascertained that a simple 
living vesicle decomposes gaseous carbonic acid, 
retaining its solid constituent carbon as an in- 
gredient of the membranes and other things it 
forms in its own interior, there is no longer 
room to question its vegetable nature. And 
when, on the other hand, it absorbs oxygen, 
unites this with a part of the carbon of its sub- 
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stance, and throws the result off as carbonic 
acid, it is equally clear that the vesicle is of an 
animal nature. 

Next in importance to this functional dis- 
tinction is, perhaps, the difference of the cha- 
racter of the membrane in vegetable and animal 
vesicles. Vegetable membrane is more or less 
rigid and stiff. Animal membrane is mobile 
and limp. This latter fact is very beautifully 
illustrated by means of a creature familiarly 
known as the Proteus, but more scientifically 
distinguished as the Amoeba (a Greek word that 
implies ** the changeable"), which Dr. Carpenter 
has described with considerable care. This 
Proteus inhabits stagnant and impure water, 
where decaying organic matter abounds; and 
it is undoubtedly a simple membranous cell 
possessing independent animal life. It is 
merely a bag of soft membrane closed every- 
where, and wearing an irregular spherical form 
like that of the accompanying figure (Jig. 1.) 
when at rest. It is able, however, to move 
about in search of it« food, and it performs its 
movements after a most extraordinary fashion. 
A current all at once arises in the fluid con- 
tents of the vesicle, and, in the direction of 

€ 4 
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tMs current^ the membranous wall is pushed 
Fig, 1. 




out, as if before its impulse, until the projects 
ing part looks something like the finger of a 
glove. Other similar tubes are then thrust 
out in different directions, until the creature 
presents some such grotesque and indescribable 
appearance as that which is sketched in the 
figure (Jig. 2.), which is a greatly magnified 
Fig, 2. 
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portrait. If, during this change of form, a 
morsel of nutritious substance of any kind 
chances to come in contact with some portion 
of the membrane, this rolls itself over the 
morsel, until it has entirely enclosed it in an 
ample fold, and so formed for it a sort of ex- 
temporaneous stomach. Here the food lies in 
contact with the membrane until it is dissolved, 
and taken into the interior of the vesicle by 
osmometric absorption. The digestive sac then 
imfolds itself, and the vesicle proceeds to seek 
for other food in a similar way. The creature, 
however, does not seem to possess any con- 
sciousness. It appears to be merely rolled 
over tills way and that before the sets of in- 
ternal currents, upon the chance that some 
appropriate fragment of decaying substance 
will soon be lighted on. Possibly tiie propin- 
quity of suitable food may in a degree deter- 
mine the direction of the internal streams. 
Very curious, indeed, is the spectacle of this 
singular creature, clumsily rolled along by 
currents acting upon its own limp skin from 
within. The uncouth Amoeba, nevertheless, 
must be received as tiie rudimentary type of 
the animal side of organic being. 
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The more abundant rigid cells, estimated by 
the same standard, certainly take rank with 
vegetable forms. They are microscopically 
minute vesicles of every conceivable variety 
of simple shape: now they are prisms, — now 
triangles, — now quadrangles, — now lines and 
crescents, — and now discs and figured shields, 
or boat-like objects, either drawn out into 
pointed prows, or gracefully bent into S-like 
curves. They are all of them made, how- 
ever, out of essentially the same elements, a 
thin film of rigid membrane, rendered more 
resisting and firm by the presence of a couple 
of little shields or shells of flint on the outer 
surface. At each extremity in the lengthened 
vesicles, or round a circmnferential line in the 
circular ones, the inner membrane is left free 
from the flinty deposit, in order that the water 
in which the creature floats may there have a 
ready passage to and from its interior cavity. 
The flinty shells in many species are beauti* 
ftdly marked with symmetrical lines and dots 
that are formed by a peculiar arrangement of 
the siliceous substance. It is these little flinty 
coats that constitute the enduring portions of 
the creatures; and from this brittle armour 
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they have received the appropriate designation 
of ** brittleworts." The rigid mail-clad ve- 
sicles^ when alive, move in straight lines by a 
series of rapid jerks that carry them forward 
for a little time, and then bring them back 
upon the same course. The most lively travel 
in this way through as much as an inch in 
three minutes; the more sluggish ones are 
an hour getting over the same journey. These 
odd jerking movements do not seem to be 
caused by any exertion of the creature's will, 
but by the mechanical impulse of fluid currents 
set up by osmose. The little bodies are so 
light that they are themselves drifted along by 
the stream, whenever any very strong suction 
is exerted from the uncovered and permeable 
portions of their membranes. These uncovered 
and permeable portions being restricted to cer- 
tain parts of the waU of the vesicles favours 
the production of a sensible impact in some one 
given direction. Such could not happen if the 
vesicles absorbed equally from all directions 
by their entire films. In all probability these 
brittleworts are the rudimentary types of the 
vegetable side of organic existence. They seem 
to be, in their rigidity and fixedness, the exact 



28 PHILOSOPHY OF REPRODUCTION. 



contrasts or opposites of the limp and versatile 
Amoeba. In common fairness^ therefore^ some 
of their family portraits, too, must be presented 
to the reader, n (in fig. 3.) represents the 



Fig. 3. 




appearance of one of the commonest and most 
interesting kinds, known as the ** Navicula,'* 
or ** little boat." A is the picture of a species 
belonging to the old world. It is the shield 
of a creature dug out of its catacomb, where it 
had lain some thousands of years before it was 
disturbed from its rest by the ruthless hand of 
modem science. Each little ridge and streak 
of flint is as distinct and clear as when it was 
first deposited on the delicate cell film that 
served as its mould. Philosophy, in its en- 
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deavour to make amends for its act of sacri- 
lege, has bestowed upon this beautiful shield 
a brilliant name. It is called the ** Astero- 
lampra," or "star-shiner." c is the picture, 
not of a true brittlewort, but of a first cousin 
of the family, which has a homy, in the place 
of a flinty coat, and which bears the homely 
designation of ** Closterium," or " the spindle." 
These portraits are all magnified representations 
to the extent of some sixty thousand times. 

The brittleworts, although spoken of in 
general terms as unicellular organisms, are 
rarely found in complete isolation: they are 
mostly associated together in pairs. The lon- 
gitudinal line in N oi Jig. 3. marks the division 
of this object into equal halves. It is each of 
these halves that is in reality the distinct vesi- 
cle, and that is in itself the unicellular organ- 
ism. But this does not very materially affect 
the accuracy and fitness of the general denomi- 
nation, for it has been ascertained that their 
habit of presenting themselves in couples is 
merely a result of the peculiar mode in which 
they are formed, which will be more particu- 
larly alluded to presently. There are, how- 
ever, cases of isolated vesicles of rigid vege- 
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table membrane, which are quite distinct in 
their own individual vitality, and which there- 
fore are more strictly the counterparts of the 
animal Amoeba. The figure {Jig. 4.) is a sketch 
Fig. 4. 




of the appearance of one of these when very 
highly magnified by the microscope, and will 
serve to illustrate the essential characters of 
what may be termed the rudimentary type 
of cell life. It is the earliest state of a sim- 
ple plant or liverwort, known as the Antho- 
ceros. It is readily seen to consist of a very 
delicate film, so transparent that it allows the 
substances contained within it to be perceived 
through it. This contained substance is a 
thick liquid, in which a great number of minute 
opaque granules float about. But it will be 
noticed, that amongst these granules, there is 
one larger body. This larger body is slowly 
and progressively formed: it first makes its 
appearance as a speck, barely larger and more 
conspicuous than its companions, but then soon 
assumes a greater importance by attracting to 
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itself portions of the surrounding molecules, 
and attaching them to its own substance ; in 
short, it grows imtil it becomes itself a hollow 
structure, like to that in which it is held, in all 
particulars saving in size. It is then a vesicle 
within a vesicle — a kernel to the vesicular 
nut, so to speak : on this account, it is called 
the nucleusy or kernel, of the containing cell. 
For a certain time both the larger vesicle and 
its nucleus increase in dimensions together with 
a pretty even pace ; but at length this process 
of growth is arrested, and another sort of busi- 
ness is taken in hand; streams of the finer 
granules begin to flow backwards and forwards 
with great determination, between the outer 
wall of the vesicle and the imprisoned nucleus, 
and a very delicate filmy lining is soon per- 
ceived to be separating itself within from the 
wall of the vesicle, and to be extending a fold 
inwards towards the kernel in the form of a 
flattened ring. This delicate lining appears to 
be a structure of great importance and of high 
vitality, and, accordingly, it has been honoured 
by a distinct appellation: it has been chris- 
tened by the German physiologist Mohl, the 
"primordial utricle," or, in simple language. 
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the ** original little bag." This inward fold of 
the ** original little bag," or lining, at last con- 
stitutes itself a complete partition across the 
vesicle, cutting the kernel also in half as welL 
Fresh cell film is then produced by it within 
its own fold; and so what was at first one 
vesicle is metamorphosed into two ; these then 
both grow in their turn, form new nuclei in 
their interiors, and then develope partitions, 
and divide ; and this process is continued again 
and again, generation after generation of fresh 
vesicles being produced by it In Jig. 5. the 
Fig. 5. 




condition of the ceU drawn in Jig. 4. is shown 
after four partitions have been developed, and 
four distinct cells have been called into being 
(one of them is on the farther side of the object, 
and invisible, in consequence of lying beyond 
the focal reach of the microscope). The brittle- 
worts multiply by a process very similar to 
this : they split into two, and then each half 
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splits again ; and this goes on for generation 
after generation. They receive from the learned 
the family name of " Diatorn^^ which is only the 
Greek way of saying " cut into two." This 
habit of division by direct splitting through 
their lengths accounts for these vesicles being 
constantly found in pairs. In reality they are 
always seen in process of dividing ; each indi- 
vidual is becoming two, and is therefore con- 
templated as a couple. In the drawing {Jig. 6.), 




A and B are two individuals of a brittlewort, 
known as the Surirella, and coupled together in 
the ordinary way. It will be observed that 
they are separated from each other by a broad 
intermediate band, c c. By slow degrees this 
band grows wider, until it has the dimensions 
shown vktdddd. Then a new half is formed 

D 
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out of it for each of the primary vesicles a and 
B ; and the creature then consists of four indi- 
viduals^ — two old, A and b, and two new, in- 
terpolated between them, a and b. But the 
union is next so far dissolved that A and a, 
holding together, fall asunder from b and i, 
which also remain attached ; and thus A and B 
become each double, and soon after are split in 
their turn in the same fashion. 

New vesicles are, however, often made in a 
somewhat different way. The delicate lining of 
the parent vesicle, instead of growing inwards 
into its cavity as a partition, is pushed outwards, 
carrying a sort of pouch of the external cell-wall 
before it; this pouch then, by degrees, gets 
nipped by a narrow neck of communication, and 
at last falls off completely as a distinct offset or 
bud; the parent vesicle is then not resolved 
into two new ones, as in the cases described 
above, but forms a young one, and continues 
its own independent existence in conunon with 
the offspring it has produced. A beautiful 
illustration of this mode of cell propagation 
is afforded by a very familiar material, the 
common yeast, so extensively employed in 
producing fermentation. Yeast consists almost 
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entirely of a multitude of little vegetable vesi- 
cles, or unicellular plants ; and so long as fer- 
mentation is going on in any fermentable 
liquid containing them, each of these vesicles 
pushes forth one or two buds, which soon be- 
come mature cells, and bud in their turn. In 
this way a single individual becomes five or six 
in a few hours, which cling together so long as 
the fermentation continues, but fall asunder as 
soon as it stops. The figure {Jig. 7.) repre- 




sents a chain of the buds of this little yeast-cell 
clinging together in a line. They are drawn 
as seen by the microscope, when magnified 
many thousands of times. When vesicles 
multiply by splitting into pieces, physiologists 
term the ^TOGQ^&Jlssiparous; that is, producing 
by fissure or division. When they multiply by 
the formation of external buds, they call it 
gemmiparous^ that is, producing by gemmae or 

D 2 
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buds. Both modes of reproduction are, how- 
ever, merely modifications of the same opera- 
tion. In each case the result is produced by 
folding the delicate lining of the parent vesicle, 
and then by cutting a piece of it off; but 
in the one instance the folding is an inward 
extension, and in th^ other it is an outward 
bulging. 

The unicellular organisms of an animal na- 
ture are multiplied in very nearly the same way 
as the vegetable vesicles ; the main difference 
between the two forms of vesicular existence is 
simply this. The delicate filmy lining of the 
vesicle in the vegetable cell forms an outer in- 
vestment for itself of denser membrane ; and 
upon this investment its character for firmness 
and rigidity depends. In the animal cell the 
filmy lining, on the other hand, covers itself 
with no outer investment, but remains limp 
and delicate, and is indeed the entire cell itself. 
The delicate lining of the plant vesicle is indeed 
the true analogue of the animal vesicle. It, 
like the entire substance of the latter, is made 
of a richly azotised and highly plastic substance ; 
whereas the outer vesicular membrane second- 
arily deposited in the plant vesicle, is unazolised 
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and of a less plastic nature and less complex 
organisation. In the animal vesicle^ the con- 
tained kernel or nucleus is always present dur- 
ing the period of active life, and seems indeed 
to play a more important part in the process of 
multiplication than it does in the plant. When 
the vesicles are about to be formed, the kernel 
contained within the parent may commonly be 
seen to separate into several parts, each part 
then drawing its own share of the vesicular 
membrane about it to constitute a fresh vesicle. 
Often kernels may be observed to appear all at 
once in organisable liquid, without having 
manifested any perceptible connection with the 
previously existing vesicular forms ; and these 
then proceed in the common way to convert 
themselves into mature vesicles. In these cases, 
the organisable liquid has, however, always 
been, it must be remembered, originally pre- 
pared in the interior of living vesicles, and has 
been thence poured out, in consequence of the 
rupture of their walls ; hence it is now generally 
considered that the spontaneously originating 
nuclei arise from invisible germs, that were 
first called into existence wiAin the cavities of 
living vesicles, and that have been subsequently 

D 3 
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discharged thence, to proceed in their develop- 
ment in external freedom. The figure (Jig. 8.) 




is a sketch of a vesicle with four distinct 
nuclei, besides the original one, forming in 
the cell liquid. 

An inunense variety of these unicellular 
animals is found floating about in stagnant 
pools. These are amongst the creatures that 
are commonly spoken of as animalcules. They 
invariably make their appearance in water that 
contains decaying organic matters, provided 
that it is exposed to the air, and the tempera- 
ture is moderately warm. One species some- 
times presents itself in such abundance that, it 
has been calculated, no less than eight thousand 
millions of individuals may be contained within 
a drop of liquid a tenth of an inch across. As 
may be imagined, after this statement, these 
animalcules are of extreme smallness. Fig. 9. 
is a group of portraits of them, magnified half 
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a million of times. That is to say, half a million 
of the real creatures could be lodged on the 

%# 

surfiu^e occupied by each of the little circular 
figures. This species has very appropriately 
been called the "twilight Monad" (^<?nfl« 
crepusculum), "monas" being the Greek for 
unity. Nothing else can ever be distinguished 
in it, but the thin transparent film of which 
its walls are composed, and the nearly clear 
space within. It is the "Unit" that forms 
the dawn, so to speak, of animal existence. 
But it possesses great activity, and swims 
about with surprising energy and ease. Its 
movements are as completely contrasted to the 
sluggish jerkings of the brittleworts, its vege- 
table allies, as anything can be conceived 
to be. 

It was once imagined that these animalcule 
forms could be spontaneously called into exist- 
ence in impure water, by the mere gathering 
together of their elements out of the liquid; 
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but it is now admitted on all hands, that they 
can only be produced from living and organised 
germs, of like nature to themselves. When they 
appear suddenly in water that was a short 
time previously free from their presence, they 
do so, either because the germ-vesicles, from 
which they spring were lying latent in the 
liquid, or because those germ-vesicles had been 
conveyed into it by the atmosphere. Professor 
Schultze has contrived a very ingenious method 
of proving this position. He employs the ap- 
paratus sketched in the figure {fig. 10.). He 

Fig, 10. 




places in the glass flask represented by «, an 
infusion of organic substance in which it has 
been ascertained that animalcules are speedily 
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developed when it is left exposed to the air, 
and boils the infusion in order that the vitality 
of any germs that may be contained in it shall 
be destroyed. He then connects the neck of 
the flask, by means of a cork, with two bent 
tubes (i and c), in one of which a quantity of 
caustic solution of potash is placed, and in the 
other of strong oil of vitriol. Having completed 
these arrangements, he allows the apparatus to 
stand several days, and frequently causes air 
to pass through the flask by sucking it through 
the tubes. Such air, however, can only get 
into the flask by bubbling through one of the 
caustic liquids by which its portals are guarded 
on either hand ; and the consequence is, that it 
too is deprived of every vital germ that may 
be floating in it, as these undergo the caustic 
ordeal, and that no animalcules ever appear in 
the infusion. But if, after some days, the cork 
is removed, and the flask is left open to the air, 
a shoal of animalcules is produced in the in- 
ftision in a very few hours. 

Some singular forms occur among the ani- 
malcule tribes, which are of very great interest 
on account of their marking the first stage of 
departure from the simplest condition of uni- 
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cellular organisation, the vesicular type. These 
creatures have the appearance of being bags 
of membrane with open mouths, instead of 
closed vesicles; and the open mouth is ordi- 
narily surrounded by a fringe of very delicate 
hairs, technically distinguished as cilia, which 
bring currents of food into the open orifice, by 
waving rapidly backwards and forwards. In the 
figure {Jig. 1 1.), the appearance of one of these 

Fig 11. 




creatures, known as the gaping Leucophrys, 
is shown. In these bag-shaped animalcules, 
however, the departure from the simplest type 
of the vesicular form is really less than it seems 
at the first glance. The inside of the sac, or 
the stomach, as it is called, is merely a pouch 
of the external membrane. Imagine that some 
such limp bag as the Proteus has been described 
to be, having folded itself over a large morsel 
of food, retains permanently the doubled-up 
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form It has been induced to take, leaving a sort 
of mouth open where the inward reflection of 
the vesicular membrane takes place ; it would 
then represent exactly the condition of the 
pouch animalcules. In some of the larger 
species of an analogous tribe, indeed, as, for 
instance, in the green Hydra, which attaches 
itself to the rootlets of the duckweed, as re- 
presented in the figure {Jig. 12.), the body has 

Fig. 12. 




been turned inside out, the skin being made 
to take the place of stomach, and the stomach 
of skin ; and yet no harm whatever has resulted 
from the change. These bag animalcules mul- 
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tiply by throwing off buds externally, or by 
subdivision, exactly in the same way with the 
spherical or simple vesicles. 

Both plants and animals, then, in their most 
rudimentary and simple form of living existence, 
agree in certain important particulars. They 
are both isolated vesicles of membrane, possess- 
ing the power of absorbing fluid nourishment 
into their cavities, of growing to a certain ex- 
tent out of the material thus acquired, and of 
then forming a brood of living vesicles in all 
respects like to themselves, either by internal 
subdivision, or by external budding. In some 
instances this production of new forms out of 
old ones goes on with inconceivable rapidity. 
It is stated, on very high authority, that one 
case is known in which this multiplication of 
vesicles cannot be carried on at a less rate than 
that expressed by the formation of sixty-six 
millions of cells every minute, although all the 
vesicles concerned have been originally pro- 
duced from a single parental one. The entire 
number of descendants any one parent vesicle 
is able to produce before its energy of multi- 
plication is exhausted, is not at all known. 
There is no doubt the number must be incre- 
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dibly great, although varying considerably in 
different cases. The period, nevertheless, at 
length arrives when the limit is reached. Each 
parent vesicle has within itself energy to pro- 
duce a generation of a certain extent, but no 
more; and when this has been achieved the 
work of reproduction comes to a stand. Pro- 
fessor Carpenter has proposed to call the entire 
generation of living vesicles that are produced 
out of one original parent by a collective name ; 
and, for reasons that will be presently appa- 
rent, this is a very convenient proposal. Each 
entire generation is in his nomenclature a zdouy 
{zooTiy Greek for animal). And every separate 
vesicle that forms an individual in this zoon is 
a zooid. Thus, suppose, for instance, that one 
active vesicle of the yeast plant were dropped 
alone into a tun of sweet wort ready for ferment- 
ation, and were there to bud and multiply until 
a hundred millions of similar vesicles had been 
produced, each of these hundred millions would 
be one of Dr. Carpenter's zooids ; but all the 
vesicles contained at any one time in the tun 
would be a zoon. This is a very important 
generalisation, on account of the facility it 
affords for exphdning what happens when com- 
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plex instead of simple structures of organisa- 
tion are concerned. 

Where the lowest and rudest kinds of ve- 
sicular life are alone in question^ each new ge- 
neration is cast off as rapidly as it is produced, 
and thus the entire zoon is widely scattered 
over the face of the earth. This, however, 
only happens with such rudimentary structures 
as the monad animalcules and many of the 
diatoms. In all other instances, the zooid 
vesicles that are formed from one parent show 
more or less of a tendency to cling together. 
It has been stated that the vesicles of the yeast 
plant hang together in strings so long as the 
fermentation of the liquid in which they are 
developed continues. Many Diatoms form 
chains after a similar fashion, sometimes hold- 
ing together by the corners of their quadran- 
gular frustules, at other times constituting 
stair-cases and jointed bars of very singular 
outline. In the higher developments of animal 
life, all the zooid generation produced from a 
parent vesicle is retained in one skin. None 
are allowed to be scattered abroad until their 
work in the individual economy is finished. 
Each animal is therefore in itself one zoon of 
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Dr. Carpenter. In the highly developed plants^ 
the zooids of a single generation are also at- 
tached together ; but in this case subordinate 
clusters are capable of being removed from the 
general mass> and yet of possessing the power 
of individual life and further growth. Some 
plants propagate themselves by throwing off 
subordinate zooid clusters of this kind; and the 
clusters are then called bulbs. Nearly every 
kind of perennial shrub and tree may be artifi- 
cially multiplied after a similar fashion, by re- 
moving analogous zooid clusters as cuttings. 
Cuttings are only artificially- produced bulbs. 
A very interesting question arises in connec- 
tion with this capacity of highly developed 
vegetable structures to suffer division without 
injury to life, — the question, namely, as to 
whether this division can be carried on indefi- 
nitely without exhausting the reproductive 
power of the divided plant. Common sense 
and analogy at once lead to the conclusion 
that the process of subdivision cannot be car- 
ried on indefinitely, but that there must be a 
period when any given vegetable zoon would 
cease to produce any more productive zooids. 
There are very high authorities, however, who 
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embrace the opposite view. Mohl states very 
decidedly his opinion that a plant may be se- 
parated into an unlimited number of productive 
individuals by either spontaneous or artificial 
division. He says, whenever a plant extends 
horizontally by the growth of its circumfe- 
rence, as many of the acrogenous tribes like 
the lichens and fungi do, or when it possesses 
a creeping stem, and sends out roots from se- 
parate growing points, there exists no internal 
cause why it should ever die. Such a plant 
he likens to a wave rolling over the surface of 
a sheet of water, every moment another, yet 
always the same. He believes that myriads of 
mosses, grasses and rushes have vegetated upon 
peat-bogs in this way through thousands of 
years. And he holds that lofty trees only die, 
because they at length rear their growing 
points so high, the weight of the nourishing 
sap can no longer be lifted to their level from 
its source in the ground. Knight was of a 
different opinion from Mohl. He held that 
all the trees which have been raised by buds 
from one and the same stock, always decay 
simultaneously, and at about the same time 
with the parent plant. Dr, Carpenter sides 
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with EJiIght^ rather than with MohL He re- 
marks that propagation by budding cannot be 
carried on to an indefinite extent; for al- 
though '^grafts often last longer than the stock 
from which they are taken^ yet the varieties 
thus multiplied at last lose their vigour^ and 
die out. ^ Some physiologists incline to account 
for the potato disease^ imfortunately too ge- 
neral of late, upon this principle. They con- 
ceive that, with regard to this plant, the period 
has at length come when the reproductive 
power of the old parent vesicles, from which 
the tubers at present in existence have been 
propagated by offsets, has exhausted itself. 
The strong probability is, that this question 
resolves itself simply into one of time, and not 
of fact. All collateral evidence is opposed 
to the conclusion that any organic structure 
can go on multiplying offspring, and extend- 
ing its own substance, for indefinite periods, 
without the exhaustion of the productive 
energy by which the result is attained. It can 
scarcely be doubted that, in the highly-orga- 
nised plant, as in the highly-organised animal, 
the multiplication of parts, by the constant 
subdivision of zooid vesicles, must be admitted 

E 
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to be performed at an expenditure of repro- 
ductive capacity^ and that there is a limit to 
the operation^ although that limit may be con- 
siderably less narrow in the case of the plants 
where only growth is to be effected^ than in the 
case of the animal, where a very much higher 
result is superadded to the growth. 

To leave this debateable ground, however, 
and to return to the region of ascertained fact, 
there is no doubt regarding what happens 
where the higher and more perfect forms of 
animal life are concerned. Every animal, be 
it what it may, the colossal elephant, the vi- 
gorous lion, the lord of creation himself, all 
commence their terrestrial careers as simple 
monads. They are all unicellular creatures 
before they assume their more dignified and 
complex conditions. Man begins life as a 
small membranous vesicle full of fluid, c (in 
Jig, 13.) is a picture of his important person in 
the primeval stage of its existence ! In a the 
primary vesicle is shown contained within the 
case or parent cell from which it is developed, 
and in which is also packed away a quantity 
of food provided for the early nourishment of 
the young creature. In b the protecting case is 
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broken; and the germ-vesicle, with its environ- 
ment of nutrition, have escaped from the rup- 

Fig. 13. 




tured cavity. The vesicle absorbs through its 
walls the nourishment that is furnished for its 
use, and then begins to divide and subdivide, 
by the process already described, into genera- 
tion after generation of other vesicles. This 
process is illustrated in^^. 14., where a shows 
the primary condition of the germ-vesicle of a 
quadruped. In b the one cell has become two. 
In € the two have been converted into four. 
In d and e the four have become a brood too 
numerous to be counted. At first the multi- 
plying brood remains in communication with 
the body of the parent animal, and all the 
material that is required for the support of the 
s 2 
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multiplication is derived from the parental 
blood; but subsequently this connection is 




dissolved, and thenceforth the developing in- 
dividual has to cater for itself. A digestive 
apparatus is gradually brought into play ; and 
nourishment is prepared by it from various 
sorts of food, from the substance of which the 
new broods of vesicles then draw their material. 
These vesicles, thus produced by the succes- 
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sive divisions and subdivisions of older ones 
that primarily originated in the parent germ, 
then unite together in various ways to build 
up the organic body of the individual. Some 
get encrusted with earthy matter, and are piled 
together to form bones; others ooze a gela- 
tinous product through their walls, multiply 
therein, and then set themselves fast as carti- 
lage ; others coalesce into tubes ; others arrange 
themselves as the contractile fibres of muscular 
flesh ; others assume the form of nerve-threads 
and nerve-cells; and yet others attach them- 
selves together to constitute film§ and mem- 
branes of various kinds. The immediate source 
from which the material is drawn that builds 
up all these vesicular structures, is the blood. 
The food, after it is dissolved in the stomach, 
is taken into a series of channels provided for 
its reception, is conveyed by those channels to 
the heart, and is then sent out in a circulating 
stream to all parts of the frame, so far changed 
in its character as to have acquired a red colour 
and a highly plastic nature. When this pre- 
pared liquid, or blood, comes into contact with 
the vesicles of cartilage, in the course of its 
circulation, it is absorbed into their cavities, 
s 3 
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and out of it fresh cartilage-vesicles are formed; 
so, in the same way, when it comes into com- 
munication with muscle-vesicles, or nerve- 
vesicles, it gives itself up to the spirit of the 
locality, and takes the mould of fresh muscle 
and nerve ; and thus the various organs of the 
complex human body are formed through the 
agency of vesicular life. At / {^ff. 14.) the 
growing mass is represented as it appears after 
its moulding into a definite organic shape has 
been commenced. 

But the blood, which thus furnishes the 
material for vesicular growth, consists itself of 
an infinite number of little membranous ve- 
sicles floating in a clear liquid. The liquid is 
an albuminous substance not very unlike un- 
coagulated Mrhite of egg, but containing more 
water, and having also a considerable portion 
of salts and inorganic ingredients dissolved in 
it. It is indeed little else but the nutritious 
principles of the food, dissolved by digestion, 
in their crudest state. They are so crude that 
they require some further enriching and ela- 
borating before they are ready to become living 
structure. This elaboration it is the task of 
the vesicular bodies that float in it so abun- 
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dantly to accomplish. When transparent webs 
of living animal membrane are examined by 
powerfiil microscopes, two distinct kinds of 
vesicles are seen rushing along in the cir- 
ctdating streams that course through the deli- 
cate vessels. The one kind is colourless, of a 
globular shape, and dotted all over by little 
grains visible from within. The other is a 
flattened disc, without grains, and filled with 
a deep-red fluid. These two forms are repre- 
sented in the figure {/iff. 15.), as they appear 

Fig, 15. 




when magnified about a million and a half of 
times, c is the colourless globular and dotted 
corpuscle ; and d is the flattened coloured cor- 
puscle or disc which matures the red food of 
the muscles and nerves. The dark circle shown 
in the centre is caused by a slight depression 
upon the face of the disc which all these co- 
loured corpuscles bear. The colour of the 
blood is entirely due to the immense number 
of these flattened discs that are present in it. 
Both these kinds of vesicles are called the 

E 4 
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*^ corpuscles" or ^Mittle bodies" of the blood. 
And they deserve their names; for they are free 
and distinct individualsy perfect in themselves, 
and each having a life of its own, and an office 
of its own to perform, which it perfects inde- 
pendendy of any extraneous aid. The colour- 
less corpuscles change a portion of the crude 
albuminous liquid, in which they float, into a 
more viscid and tenacious substance, fully per- 
fected for the organisation of the mechanical 
structures of the body. They render it fibri- 
nous and plastic, that is, sticky and prone to 
consolidation and formative action. The co- 
loured corpuscles make, out of the same liquid, 
the rich red substance that is designed to be 
the nourishment and support of the highest and 
most important textures of the animated frame, 
the muscles and nerves ; and they also carry 
stimulant oxygen from the lungs to all parts 
of the body in which the energies of its strong 
chemical affinities are required to act. All 
this these delicate vesicles effect, merely by ab- 
sorbing the albuminous liquid osmometrically 
into their cavities. They change its nature 
as they do this, through the new chemical re- 
lations which they bring into play amidst the 
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elements; and then either they burst, and 
mingle the substance they have formed with 
the general stream of the blood, or they carry 
their treasures with them, and give them up, 
still by an osmometric action, to the diflTerent 
structures requiring the contribution. Such 
is the character, and such are the objects, of 
these very curious little bodies, the blood-cor- 
puscles. They are independent living vesicles, 
entrusted with the task of perfecting the com- 
position of the stream in which they float, in 
order that it may be finally and fully adapted 
for its office, the nourishment of the organic 
frame. 

Of the successive broods of vesicles that are 
formed from the original germ, some get choked 
up or encrusted with inorganic substance, or 
woven together into dense fibrous textures, and 
then become incapable of all further vital ope- 
ration. They remain after this like bricks that 
have been built into walls, constituents of more 
or less permanent mechanical fabrics, and are 
unchanged through lengthened periods of time* 
Of this character are such enduring substances 
as bone, cartilage, horn, and hair. Fiff. 16. 
illustrates the composition of such textures. 
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c is a representation of the intimate structure 
of cartilage ; in it the original cells are seen set 

Fig, 16. 




in a dense deposit, which they have themselves 
formed, and poured as a sort of liquid plaster 
around their walls, a and b show how cells get 
altered into fibres, when strong membranes 
have to be formed, that have no other offices to 
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fulfil than the mechanical ones of connecting, 
protecting, and supporting. These fibres are all 
cellular nuclei in their earliest conditions ; and 
they subsequently get lengthened out and con- 
solidated by plastic matters, until they form 
strong threads convenient for inweaving to- 
gether. If the membrane thus fabricated is 
required to be unyielding, the threads are 
straight, and closely compacted together, as in 
a ; but if it is to be elastic, the threads are 
comparatively loose, and curled, as in h. 

With the great majority of vesicles called 
into being, the case is, however, far otherwise ; 
they undergo little transformation in them- 
selves^ but run rapidly through a very short 
existence, performing certain important offices, 
reproducing their kind, and then dying away 
from the scene. The corpuscles of the blood 
belong to this category ; the vesicles of mus- 
cular fibre and of nerve-substance do the same, 
for every exertion of muscular or nervous 
force is of necessity attended with the destruc- 
tion of vesicles. The contrast of the character 
of these actively vital vesicles, to those of the 
encrusted ones, is very well exhibited in^^. 17., 
which represents a portion of the brain of a cat 
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greatly magnified. At i, three of the cells are 
seen separately, with nuclei inside of them; 



Fig. 17. 
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at a is shown a cluster of nuclei which have 
escaped from the parent cells. The vesi- 
cles of secreting glands gorge their cavities 
with the peculiar matters which they separate 
from the blood, and then fall off into the ducts 
provided for the conveyance away of these 
secretions, bursting and discharging their con- 
tents in the act. All the nutritious portion of 
the food that is consumed by the adult, day by 
day, is used to support this wonderful process 
of vesicle-multiplication ; the organic life of 
the body, and, to a large extent, its animal 
powers also, are the direct result of vesicular 
activity ; but, after a certain period of time. 
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vesicle-production flags, the formative force 
handed down from the parent vesicle gets ex- 
hausted by diffusion amongst its enormous pro- 
geny, and then the life of the individual body, 
which has been all along dependent upon this 
series of operations, is of necessity arrested 
too. The primary germ- vesicle of animal exist- 
ence can only produce a brood of a certain 
definite extent ; and when the numbers of this 
brood have been filled, all further activity 
stops, and with it, therefore, the organic life of 
the individual, whose body is made up of the 
vesicles. Natural decay, in animal bodies, is 
simply the exhaustion of the vesicle-forming 
energies of their frames ; when no more broods 
of vesicles can come into being to carry on the 
operations of the various organs, those organs 
cease to be active or living, and death ensues. 

How is it, then, that death does not involve 
the races of animals, as well as their individual 
forms ? How is it that the numbers of animals 
multiply, even while their own bodies are has- 
tening towards inevitable decay ? This end is 
attained by a special provision instituted for 
the renovation of the productive powers of cer- 
tain of the vesicle progeny. These specially- 
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renovated vesicles are then able to separate 
themselves from the zoon of which they were 
originally framed a part^ and to form new zoa 
like to it in all essential particulars. There is 
thus^ in the economy of the higher animals^ an 
apparatus designed for the conversion of de- 
struction into production, and it is upon the 
working of this apparatus that the result, pro- 
perly termed ** reproduction," depends. Re- 
production, in this sense, is the communica- 
tion to a single zooid vesicle, formed within a 
complex zoon body, of the capacity to take 
upon itself tiie production of a new and inde- 
pendent zoon brood, of like complex nature. 
In the lower forms of organic life, each vesicle 
seems capable of undertaking to do this, to a 
very great extent, if not indefinitely, without 
the reception of any new influence or impulse 
from without. In the higher forms, the pro- 
ductive activity of the original vesicle is en- 
tirely spent in the development of the brood 
that is required to carry on the various func- 
tions of the richly-endowed and complex body 
which is to be constituted by their agency; 
and hence some separate vesicle or vesicles of 
the brood need to be set apart for the reception 
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of the fresh formative influence that will be 
able to start them upon an independent career 
of their own. These reserved vesicles, designed 
for the continuation of the race, are not allowed 
to take any share in the construction of the in- 
dividual body. They are placed aside in recep- 
tacles suited to their safe preservation ; and in 
these they are kept carefully apart from the rest 
of the vesicular system. They seem to be, so to 
speak, the final efforts of vesicle life ; for al- 
though still vital, they have no power to mul- 
tiply until the capability is communicated to 
them by an agent external to themselves. If 
they are separated from the system without 
having received the formative impulse, they 
fall to pieces, or dissolve away, instead of pro- 
ducing their broods. These living vesicles, then, 
which have no multiplying power until they 
have received a vivifying influence from with- 
out, but which, after such reception, become so 
active that they can produce suflScient vesicle- 
broods for the formation of a new complex 
body, like to the one from which they have 
been cast off, are distinguished from their 
organ-constituting congeners by the name of 
"germ-vesicles" (from "^ermmo," to branch 
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out, or bud). A germ-vesicle, be it remembered, 
then, is a zooid produced in the midst of a 
zoon, but which has no power to take a share 
in the general working of that zoon, and no 
vital value of its own until a new influence has 
been communicated to it, but which then im- 
mediately rises to the dignity of being a zoon 
itself, and accordingly separates forthwith from 
the parent zoon, and begins an independent 
life of its own. The reason why this arrange- 
ment becomes necessary in the economy of the 
higher animals is apparent when all the circum- 
stances of the case are considered together. 
The work the animals lowest in the scale of 
life have to perform is so simple that each 
membranous vesicle is able to accomplish the 
task by itself, and without any aid beyond that 
derived from the properties of the substances 
by which it is surrounded ; this work is gene- 
rally confined to the conversion of one kind of 
substance into another ; but the operations of 
the creatures standing higher in the scale of 
nature are of a far more complex kind. Mus- 
cular fibres have to be moved, and sensation has 
to be produced ; instinctive actions have to be 
effected ; and, in man, even the wondrous pro- 
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cesses of mind and intellect to be carried on. To 
eflfect all this, nearly erery vesicle that can be 
produced from one germ, before its formative 
power is exhausted, is needed ; for every action, 
whether mechanical or mental, is of necessity 
dependent upon vesicular destruction; hence, 
then, nearly all the vesicles formed from one 
zoon are retained for the service of its system, 
the germ-vesicles reserved for reproductive pur- 
poses constituting the only exceptions in the 
case. The original formative power derived 
from the vivified germ is employed, among the 
lower creatures, merely in producing vesicles 
in enormous nimibers, that have very low 
ofiices then to perform beyond the work of 
reproducing themselves. Among the higher 
creatures, the original formative power is ex^ 
hausted in building up a variety of organs, 
that combine to effect a more elevated order of 
functions. Each germ-vesicle of the lowly 
species of animal life produces myriads of indi- 
viduals capable only of accomplishing very 
rudimentary offices during a short period ; each 
germ-vesicle of the highest species of all per- 
fects during threescore years and ten a single 
nobly endowed and rational creature, capable 
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of effecting wonderful efforts of ingenuity and 
thought ; and all the aetivity it can spare from 
this object is that necessary to the production 
of a few dormant vesicles, capable of being 
subsequently roused to independent life. 

Many surprising statements have been made 
regarding the extraordinary progenies single 
germ-vesicles of the lower species scatter 
abroad. Calculations regarding them mount 
up &om millions and billions to trillions and 
quintillions. In reality, however, the same 
profuse productiveness is found within the 
frame of each human creature. The external 
surface of the body is protected by imbricated 
layers of dry cells piled over each other, which 
are constantly falling off, and then as constantly 
being renewed ; its internal passages are every 
where lined with layers of cells which separate 
mucus from the blood for the protection of the 
subjacent membranes from injury, and which 
die in the effort of secretion; the digesting 
cavities and other absorbing parts are covered 
with myriads of little living vesicles, which 
drink in the nutritious liquid that is admitted 
into the system, and then decay in yielding up 
their contents to yet other vesicles. The se- 
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creting glands — liver, kidneys, and the rest — 
are all clusters of absorbing cells, which are con- 
tinually gorging themselves with the principles 
it is their office to separate from the blood, and 
then falling away like satiated leeches. Every 
so-called muscidar fibre is a tube crammed with 
membranous vesicles so small that ten thousand 
of them can be laid side by side within the length 
of an inch, and which are constantly sufiering 
destruction and renewal. The nerve masses — 
such as are contained in the brain and spinal 
cord — are composed of multitudes of vesicles, 
packed away amidst meshes of minute blood- 
vessels, so exquisitely delicate that they multi- 
ply and decay literally with the rapidity of 
thought The blood, as has been before stated, 
is full of vesicles always dying and yet always 
reproduced. Every vital action within the frame 
is performed at the expense of vesicular life, 
and this destruction of vesicles often goes on 
for seventy or eighty years before it ceases. 
Yet all the vesicles so destroyed are really de- 
scendants of the one primary germ-vesicle that 
was originally vivified for the production of the 
individual ! When all this is taken into con- 
sideration, it really seems that the absolute 

F 2 
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productiveness of the human germ-vesicle ap- 
proaches as nearly to an unlimited and indefi* 
nite power as does that of the vegetable germ- 
vesicle, when plant after plant and branch after 
branch makes its appearance through centuries 
of time. The following figures, taken in con- 
nection with^^. 17., illustrate very well how it 
is that living and changing vesicles are built up 
into the different textures of the body. Fiff. 18. 

Fig, 18. 




is a representation of the structure of the lining 
of one of the great blood-vessels of the sheep. 
a and b show the cells laid together in a sort 
of pavement, each with its nucleus or repro- 
ductive kernel visible within ; c is a cluster of 
the separated vesicles, sketched sideways, to 
indicate their flattening ; d are the reproductive 



STRUCTURE OF DUCTS. 



69 



nuclei, removed from the cavities of the vesi- 
cles. Fig. 19. is a drawing of the vesicles 



Fig. 19. 




which are packed together to form one of 
the channels of a secreting gland in the rabbit 
In this drawing the object is magnified super- 
ficially ninety thousand times. 



F 3 
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A very remarkable proceeding has recently 
been observed to occur amongst the brittle- 
worts, which has been considered by some 
physiologists to bear upon the interesting sub- 
ject under consideration. Two little crescents, 
analogous to those represented at c in fig. 3., 
that were previously lying at rest some little 
distance apart, have been seen slowly to sidle 
up towards each other, until they have ranged 
in close proximity. Each has then sent out a 
small tubular projection towards its neighbour, 
and the two have gradually advanced until 
they met. A hole has then opened through 
the conjoined ends, and in this way the con- 
tents of the previously distinct vesicles have 
been allowed to mingle. After a while the 
tube of conjunction has then conmienced to 
swell, until it assumed the form of a globular 
cell considerably larger than the original ve- 
sicles, and in the interior of this a great num- 
ber of contained vesicles soon make their 
appearance. This state of affairs is represented 
in the figure {fig. 20.), where the large vesicle 
is shown between two distinct and ruptured 
" spindles " of a species of Closterium, the young 
vesicles being contained in the interior. The 
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large vesicle is commonly produced between 
the two bodies that are concerned in its forma- 

Fig, 20. 




tion, and sometimes there are a pair. At other 
times it is developed within one of the com- 
bining spindles. The small vesicles produced 
within the circular case are termed seeds or 
** spores" (from speiro), and they are really 
a brood of productive cells, for they are soon 
cast loose from the enveloping membrane, and 
then begin to live for themselves. At first 
they are of a spherical form, and for about a 
quarter of an hour after they are set free from 
their prison, they move about in the water 
very actively. But they then attach them- 
selves to some solid support, and cease to move 
any longer, their opposite extremities lengthen 
out, and their sides curve in, and so they 
become complete crescents or spindles, like 

F 4 
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the Closteria from which the spore case was 
evolved. 

A parallel illnstration to this is afforded in 
the animal kingdom by a parasitic creature 
technically distinguished as the Gr^arina. In 
the figure (Jig. 21.) a is a representation of 




the adult form of the Gregarina. It then con- 
sists of a single cell of membrane, inclosing 
a large nucleus or kernel, and a quantity of 
granular substance. It is of a long elliptical 
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shape, and moves about by the contractions 
and relaxations of its fibn, something after the 
manner of a leech. At certain times two of 
these elliptical cells may be observed to change 
their forms until they become hemispherical, 
and then to approach each other until they get 
into close contact, as seen at b. After this 
they become slowly incorporated into one 
body, passing through the condition repre- 
sented at c, into that drawn at d. After this 
a progeny of minute bodies, shaped something 
like the brittleworts and the objects drawn 
at A, are developed in each. These are seen 
in progressive stages of formation at ^,/, and 
g. They are ultimately cast loose from the 
producing cell, like the spores of the Closteria, 
and then grow into elliptical nucleated Grega- 
rinse, possessed of all the attributes of the form, 
a, in their turns. 

There is a little water plant known under 
the learned name of the Protococcus pluvialis 
(*^ primeval grain of the rain ") which consists 
of nothing more than a thin filmy wall rolled 
round into a globular form, and containing in 
its cavity a thick liquid dotted over with 
granules. If one of these plants is examined 
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carefully by the microscope, while floating in 
water, the granules will be seen to group them- 
selves together under the eye, imtil very soon 
a nimiber of cell-like bodies have been formed 
in the interior of the primary vesicle. Here 
is a picture of a Protococcus cell, in which this 
has happened (Jig. 22.) Commonly these new 

Fig, 22. 




bodies mature into globular vesicles like their 
parent, burst its walls, and escape into the 
water to begin developing a like progeny in 
their interiors, in turn. When this takes place, 
the occurrence is simply an illustration of one 
of the modes of cell multiplication already de- 
scribed. But sometimes a very curious change 
is made in these ordinary proceedings. The 
contained cells become oval or pear-shaped (ad 
sketched in the preceding figure), instead of 
being globular, and a pair of delicate cilia, or 
hairs, are developed at one end. They then 
wear the appearance represented in the follow- 
ing figure (Jig. 23.) So soon as these cilia are 
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perfected they begin to wave backwards and 
forwards with incessant motion, and create a 

Fig, 23. 




great turmoil in the little chamber where all 
was so calm before. At length the parent 
vesicle, unable to stand this internal bustle any 
longer, gives way before it, and bursts, and its 
restless progeny swarm away into the open 
water, vigorously rowed by the vibrations of 
their ciliary oars. When these ciliated cells 
are observed soon after swarming they look 
very much like infusorial animalcules. Soon, 
however, a change comes over the spirit of the 
animated dream. The elongated vesicle plumps 
up into a globular outline, its oars drop off, 
and it is a motionless sphere ; a simple uni-* 
cellular plant in every particular like to its 
parent. Its day of roving is past, and its 
period for settling come. The vibratile oars 
are merely a temporary expedient provided for 
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enabling the " primeval grain " to flit to some 
distant locality, in order that it may deposit 
there its vital germs. This curious proceeding 
is a plan expressly provided for diffiising the 
race of this vegetable monad through the 
waters. Science, ever so free with names, 
has found a very appropriate appellation for 
these ciliated vesicles. They look like little 
animals, while performing their rapid evolu- 
tions in the water, and they obviously answer 
the purpose of seeds, which, wafted by the wind, 
transport the parent species to remote situa- 
tions. They are hence termed " Animal Seeds," 
or, in the Grreek form, " Zoospores " — (from 
zoorii an animal, and speiro, to sow). Some- 
times the first progeny of Zoospores produces 
a brood like to themselves, instead of losing 
their oars and settiing down. Then it is this 
second Zoospore generation that matures into 
the globular condition, and becomes tiie staid 
and stationary creature. Now this throws con- 
siderable light upon the nature of the move- 
ments of the spores of the Closteria when they 
are first cast loose from the spore case. They 
are in all probability Zoospores as well as 
spores; — aquatic seeds furnished witii self- 
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acting oars, instead of wings, so that they may 
be rowed off to plant the species in other 
spots. 

Physiologists have termed the operation by 
which spore-cases and locomotive spores are 
produced through the combined influence of 
two distinct vesicles. Conjugation^ or a "join- 
ing together." Mohl and other observers be^ 
lieve that this conjugation, occurring in simple 
cellular plants, like the brittleworts, is merely 
a modification of the ordinary process of cell 
multiplication, brought about to meet a special 
need. Thus in regard to the case instanced 
above, it is well known that the vitality of the 
little organisms concerned is destroyed when- 
ever the shallow pools in which they find a 
habitation dry up. Nothing can subsequently 
recal them to life. But it is not so with 
the spore-cases and spores that are produced 
from them by conjugation. These retain their 
vitality even after subjection to long drought, 
and become inunediately active again, and go 
to work at once to reproduce their kind, so 
soon as water is once more furnished to them. 
In this respect again, then, these singular little 
spores seem to be of the nature of seeds, being 
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capable, like those productions of the higher 
plants^ of remaining dormant and uninjured 
during the prevalence of circumstances that are 
unsuited to the performance of their vital 
offices, but at the same time being always ready 
to resume their productive operations directly 
a more favourable state of affairs is restored. 
Other physiologists, on the other hand, conceive 
that conjugation is really not an ordinary pro- 
ceeding of cell multiplication, but a special act 
designed for the revival of exhausted vitality. 
They think, indeed, that it is the means by 
which the end is gained that just now engages 
attention and interest; namely, the revival 
of the exhausted life of the ceU. They hold, 
that as the vesicular multiplication cannot go 
on indefinitely without the renewal of the 
productive power, this mingling of the con- 
tents of the two distinct vesicles is the mea- 
sure adopted to effect such renewal, and so 
to prevent the speedy extermination of the 
race. 

Whatever may be the fact in regard to this 
curious conjugation of the brittleworts, there 
can be no doubt that this mingling of the con- 
tents of two different kinds of vesicles is the 
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means by which the process of revivification 
is accomplished. The two constituent cells 
concerned in the operation of conjugation are 
precisely like each other — one cannot be 
distinguished from the other by any external 
character. But in plants of a somewhat higher 
order, a similar proceeding is seen to take 
place, in which the agents concerned m the 
operation are of an obviously difierent charac- 
ter. There is, for instance, a common water 
plant, known as the Conferva of the fountain 
(Conferva fontinalis), which consists of a chain 
of united vesicles ; under certain circumstances 
one of the jointed filaments thus formed rises 
to the surface of the water, so that it is par- 
tially exposed to the air. Upon the exposed 
parts of this filament bodies are then deve- 
loped of a remarkable kind. They look at first 
like simple branches pushing out in pairs. 
But when closely examined, it is observed that 
each individual of the pair is of a different 
character from its neighbour, as shown in the 
accompanying magnified drawing (Jig. 24.) : 
one is a lengthened tube, coiled round in a 
spiral form, with a transparent wall, and con- 
taining a cluster of little colourless globules ; 
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the other is an oval projection supported on a 
small footstalk, which swells out until it be- 



Fig. 24. 




Comes a plump globe, and is then fiUed with 
deep coloured green granules. These two or- 
gans, the transparent tube and the opaque 
green globe, curve towards each other as they 
enlarge, until at last their extremities come 
into close contact, as represented in the figure, 
and remain so for some time. After this con- 
tact a young vesicle appears in the midst of 
the green globe, and this is slowly matured 
into a perfect germ, and then falls off from 
the filament, and begins to germinate as an in- 
dependent individual on its own account. In 
this instance there can be no doubt that it is 
the contact between the two different kinds of 
vesicles and the consequent osmometric inter- 
mingling of their contents, that revivifies the 
germ included within the one. 
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But in the case of the common water plant 
of the ditches, distinguished as the Chara, the 
difference between the vivifying vesicle and 
the germ-vesicle is even more remarkable. The 
plant consists of a jointed tubular stem. At 
the union of some of these joints, there is 
placed an oval germ-cell inclosed within a 
double coat, the outelr layer of which is itself 
composed of fine spirally-twisted tubes. Di- 
rectly below this oval body projects a small 
orange-coloured case containing nine cavities. 
From these cavities there issue a quantity 
of wavy tubes, divided across, by a great 
number of partitions, into separate portions, as 
shown in the figure (Jig. 25,). In every one of 
these spaces there lies an odd little fibre coiled 
up. These fibres, however, at a certain appro- 
priate period imcoil themselves, and burst their 
way out of their prison, and then immediately 
begin to make the most extraordinary gyra- 
tions in the water, twirling round with great 
rapidity, and at the same time swimming for- 
ward. At a, two of these spiral fibres are seen 
just escaping firom their cavities. At J, three 
of them are shown fully formed, and magni- 
fied about 160,000 times. These fibres are 
G 
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enlarged into hollow vesicles at their broader 
end ; and near the opposite extremity a pair of 

Fig. 25. 




little cilia or hairs is attached. It is the rest- 
less wavings of these cilia that confer upon the 
fibres their peculiar locomotive powers. By 
means of this apparatus^ these little fertilising 
agents are rowed to the germ-vesicles, that 
require their influence in order that the dor- 
mant forces of life may be awakened. It will 
be observed that there is a considerable degree 
of resemblance between these locomotive fer- 
tilisers of the Chara, and the ciliated broods of 
the Protococcus described some little time ago. 
In the more highly developed and more per- 
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feet plants^ a similar intermingling of the con- 
tents of two different kinds of cells takes place 
whenever a latent germ-vesicle is to be stimu- 
lated to enter upon independent life. But in 
these cases^ the simple plan of furnishing for 
the occasion vibratile oars to one of the vesicles 
that are to be brought together, would not 
answer as the mechanism of the affair, because 
these plants are mainly adapted to live in sun- 
light and air, where oars are of no use, and not 
in the water. A very beautiful organ is accor- 
dingly contrived, which altogether supersedes 
the cilia. This beautiful organ is the flower. 
After the production of new leaves has gone on 
in some given plant for a considerable time, 
by further and further sub-division of broods 
of vesicles, at length a few distinct vesicles 
are formed which have no longer any divid- 
ing or multiplying power. Each of these 
dormant vesicles is then enclosed in a little 
membranous bag, termed by botanists the egg- 
bag or ovisac; and the ovisac is surrounded 
by a double great-coat, through which, how- 
ever, a small opening is left at the end. The 
germ-vesicle, thus protected by its ovisac and 
double outer covering, constitutes what is 
a 2 
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known as the ovulcy and is attached by a short 
stalk to the edge of a sort of leaf, which is then 
rolled up carefully over it, and cemented along 
the margin, the point being lengthened up- 
wards into a kind of colunm with an enlarged 
head. One or more ovule-cases of this kind 
form the central part of most flowers, around 
which all the other portions are distributed in 
circles. In the pine tribe, in which the flowers 
are of a rudimentary kind, the germ-vesicle is 
embedded in a mass of connected cells, which 
form a kind of kernel, instead of being en- 
veloped within distinct coats of membrane. In 
the figure {Jig. 26.), a drawing is presented of 

Fig. 26. 




the ovule of a pine, embedded within its cellular 
investment or kernel. 
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When a flower-bud first opens out, a series 
of delicate threads is seen clustering round the 
central ovule-cases. These threads are desig- 
nated stamens (the Latin for "thread"), and 
carry hollow cases upon their tips ; and they 
are enclosed within a series of coloured and 
green plates, the little crown and cup of the 
flower (corolla and calyx). A flower thus 
consists of one or more dormant germ-vesicles, 
surrounded by a cluster of subordinate appen- 
dages. These appendages are really the pieces 
of apparatus that are designed to fertilise the 
germ-vesicles, and to commxmicate to them 
powers of renewed multiplication and of inde- 
pendent life. The mechanical contrivances 
by which they are enabled to effect this pur- 
pose are now fully understood, and indeed 
present, when in active operation, one of the 
most interesting spectacles of nature at work 
in her subtile proceedings that the eye of 
science has hitherto been permitted to behold. 

When the germ-vesicle, contained within 
the ovule of a flower, is fully prepared to be 
vivified or fertilised, and the flower itself is 
fully expanded, the hollow cases on the tips of 
the stamens burst, and scatter from their in- 

G 3 
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teriors a quantity of fine grains^ looking to the 
eye like so much powdery dust (and hence 
called "farina" or ** pollen," Latin for dust). 
Each of these minute grains is, however, a 
membranous vesicle filled with a thick fluid 
that has opaque granules floating about in it. 
The grain, too, has a double coat ; the inner 
one of extreme delicacy, and the outer one 
dense and more or less freely drilled with 
pores. By the time that iliese grains are dis- 
charged from the stamen-cases, the enlarged 
top of the column that surmounts the ovule has 
become moist, from the presence of a tenacious 
and viscid liquid. Many of the little grains, 
therefore, when they are scattered from the 
stamens, chancing to fall upon the top of the 
column, remain sticking there, closely glued to 
it by the liquid on which Aey rest. Here, 
however, a change is rapidly wrought in their 
condition. Each grain, under the fostering in- 
fluence of the viscid substance in which it is 
imbedded, pushes forth its internal delicate 
coat, through one of the pores of the outer 
dense investment, in the form of a sort of tube. 
This tube insinuates itself between the loose 
moist vesicles of the head of the column, and 



FERTILISATION OF SEA-PINE. 



87 



then grows downward into its substance, as the 
rootlet of a plant grows downwards into the 
soil, feeding upon the juices it finds there as it 
goes. 

In the figure (^ff. 27.), two of the fertilising 
grains from the stamen are seen fixed upon the 

Fig. 27. 




top of the cellular kernel of the sea-pine, with 
their tubes growing down into the loose sub- 
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stance of the kernel, towards the germ-vesicle, 
which in this case is contained in the midst of 
the spherical mass of denser cells represented 
beneath. 

In the most perfect flowers, the tube of the 
fertilising grain, when it has once commenced its 
progress into the loose substance upon which it 
has been fixed, makes its way steadily onwards, 
step by step, through the central portion of the 
column, through the cavity of the ovule-case 
beneath, through the minute opening in the 
outer coats of the ovule, which it manages to 
discover for itself; and so, at length, the point 
of the tube reaches the membrane of the ovisac 
that immediately contains the germ-vesicle. 
There it stops, and, as its contents are different 
in nature and density from the contents of the 
germ-vesicle, osmometric transudation immedi- 
ately begins. Something passes from the tube 
through its own membrane, and through the 
membranes of the ovisac and germ-vesicle, into 
the interior of the latter, and there mingles 
with the materials already present in this situ- 
ation. 

The figure (^Jlg. 28.) illustrates the way in 
which this happens in the case of the Meadow 
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Orchis, in whose flowers the ovule is inverted, 
so that the openings through its outer coats are 



Fig, 28. 




directed downwards, and so that the fertilising 
tube has to grow upwards, ex is the outer 
coat of the ovule made up of adherent cells. 
c is the inner coat; and e is the egg-bag or 
ovisac which contains the dormant germ-ve- 
sicle; p is the fertilising tube which has 
grown upwards, until its end is in close contact 
with the surface of the ovisac. It is the min- 
gling of the two different substances contained 
within the tube on the one hand, and within 
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the germ-vesicle on the other, after this con- 
tact, that essentially constitutes the fertilisation 
of the germ. After it has been effected, the 
tube very soon withers entirely away. But 
the germ-vesicle then begins to multiply very 
vigorously, adding brood after brood to its 
progeny, and waxing larger and larger in 
consequence, until at last it constitutes a fully- 
developed seed, prepared to be cast off from all 
further connection with the parental structure, 
and to make its own way for the future, with 
no other aid than such as the general elements 
surrounding it bestow. Fig. 29. is a repre- 

Fig. 29. 




sentation of the ovisac of the Meadow Orchis 
in its earliest condition. There are three germ- 
vesicles clustered together at its summit. Fig. 
30. is one of these germ-vesicles subsequently 
to fertilisation, showing a connected cluster of 
the newly-formed cells. 
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Vesicles that have the power of thus vivify- 
ing dormant germs by communicating to them 

Fig, 30. 




their own contents may be called, for distinc* 
tion's sake, "fertilising vesicles." In all the 
higher classes of vegetable organisation, this 
mingling of the contents of two unlike vesicles 
invariably takes place before a perfect fertile 
seed can be formed. In cultivated double 
flowers, the stamens are all converted, by the 
influence of rich culture, into corollaB, and no 
fertilising vesicles are provided. Consequently, 
in double flowers, no vivification can take 
place, and thus the seeds are never perfected. 
The power of growth the fertilising vesicle 
manifests, while its tube is on its journey 
towards the germ-vesicle, is one of the most 
extraordinary features of the curious operation* 
It does not multiply into other vesicles, and so 
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extend its substance^ as happens in ordinary 
growth; but it simply stretches out into a 
longer and longer tube, until it has at last ac- 
quired from a hundred to two thousand times 
the extent of its original breadth, as the 
case may be. The granules . contained within 
the fertilising vesicle, (visible in the tubes of 
Jig. 27.) consist principally of starch, oil, and 
nitrogenised compounds of a peculiar kind. So 
soon as the vesicle is fixed upon the viscid top 
of the column of the ovule-case, these gra- 
nules may be seen to begin to move restlessly 
up and down, from one extremity of the 
lengthening tube to the other. This move- 
ment is possibly merely incidental to the ab- 
sorption of matters from the surrounding loose 
tissues for the support of the tube-growth. 
The period occupied by the passage of the 
tube, from the top of the colmnn imtil it comes 
into contact with the ovisac, varies in different 
cases, from a few hours to several days; often 
the outer extremity of the tube and the top of 
the column are withered before the advancing 
point has reached its destination. As the tube 
elongates, its contents get more and more di- 
lute, in consequence of the addition of the ab- 



FERTILISING VESICLES ABUNDANT. 95 

sorbed fluid, but, at the same time, they also 
become more opaque. When the tube has en- 
tered the interior of the ovule-case, if there are 
many ovules contained within it,— as in the sub- 
stance of the Meadow Orchis alluded to before, 
it creeps along among them, selects one from 
the rest for vivification, and attaches itself to it. 
Very often several tubes may be seen, each 
trying to appropriate to itself the same germ- 
vesicle. Indeed the supply of the fertilising 
agents seems to be generally very profuse, con- 
sidering the work that has to be done. Kol- 
reuter observed that nearly five thousand fer- 
tilising grains are produced in a single flower 
of the Hibiscus trionum, although there are not 
more than thirty ovules in it to be fertilised. 
It has been estimated that the stamen-mass of 
a single flower of the Meadow Orchis furnishes 
no less than one hundred and twenty thousand 
pollen grains. 

There is thus, then, in the more perfect 
plants, a particular provision for the renewal of 
vesicular reproductive force that has become 
exhausted. It is effected by the formation of 
special fertilising vesicles and by the bringing 
of these into connection with the latent germ- 



94 PHILOSOPHY OF REPRODUCTION. 

vesicles. All the splendid flowers that nature 
hangs out over her vegetable structures are 
merely variations in the means by which this 
important end is attained. Generally the fer- 
tilising and germ-vesicles are contained within 
the same flower. In some cases they are 
placed in different flowers produced on the 
same plants or^ even^ the germ-vesicles are 
formed on one tree and the fertilising vesicles 
on another. Different trees of the oak, for 
instance, contain the catkins of the stamens 
and the bunches of acorns. Under such cir- 
cumstances, the fertilising vesicles are con- 
veyed to tiie germ-vesicles, either by tiie in- 
strumentality of insects that flit from flower to 
flower, or floating upon the currents of the 
wind. It must be remarked, however, tiiat 
the maturation of seeds by tiie higher kinds 
of plants has an obvious purpose beyond the 
mere renovation of vesicular life. It serves 
to effect the wide diffusion of the race over 
the terrestrial surface, and to preserve its 
existence during seasons that are unfavour- 
able to the continuance of individual being. 
Thus annual plants are killed by tiie cold of 
winter. Here tiie production of seeds is ma- 
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nifestly designed as much to extend the exist- 
ence of the species beyond the duration of the 
increment season as it is to compensate for 
exhausted vesicular activity. The seed can 
remain dormant during the winter's cold with* 
out being killed^ although the plant cannot. 
S05 again^ the oak and the fir-tree produce 
myriads of seeds which are scattered far and 
wide after falling from the branches^ and which 
thus carry the progeny of those trees into re- 
mote positions. The seed of the cocoa-nut 
palm commonly drops into the waves of the 
Pacific^ and is floated for hundreds or thousands 
of miles away^ but at length gets attached to 
the margin of some low coral-reef, and there 
springs into a towering tree. In all these cases 
the vegetating powers of the parent plants con- 
tinue unexhausted many years after they have 
disseminated their offspring, producing yet 
other harvests of &esh seeds. So far as the 
mere question of the preservation of a race is 
concerned, the process of reproduction by re- 
newed fertilisation does not seem ever to be of 
immediate importance among the tribes of pe- 
rennial plants. It appears to have more to do 
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with the diffiision than with the preservation 
of species. 

With the higher animals, however, the 
matter is altogether different. In these crea- 
tures the body is made up of a series of unlike 
organs, of which each charges itself with a dis- 
tinct office that is nevertheless essential to 
the well-being of the whole. Here, then, no 
extension of the race by the division of the 
individual can be effected. No part of the 
complex body could be spared from its own 
service. Hence the only means of multiplica- 
tion available is the separation from the pa- 
rental zoon of zooid germ-vesicles fertilised 
anew to fit them for an independent career. 
The germ-vesicles of the animal frame are de- 
veloped in a mass of condensed vesicular struc- 
ture provided for their protection, and termed 
the ovary. This corresponds with the cellular 
kernel and protecting coats of the ovule of 
the plant. Large distinct vesicles are formed 
here and there in this mass; and in each of 
these a true germ-vesicle slowly makes its ap- 
pearance, and gradually surrounds itself with 
nutritious particles of an albuminous and oily 
nature, attracted out of the neighbouring blood- 
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vessels; the whole then gets covered by an 
external membranous investment^ and becomes 
what is designated an ovum^ or egg. The 
outer protecting coat of the ovum is called the 
^^ ovisac^ or egg-bag. When the ovum is 
quite mature and the germ-vesicle is prepared 
for fertilisation^ the wall of the developing ve- 
sicle dissolves entirely, or is ruptured in some 
part, and the ovum escapes into a channel pro- 
vided to convey it away. This, then, consti- 
tutes one great distinction between the mecha- 
nical conditions of reproduction in the animal 
and in the plant. In the former the germ- 
vesicle, from the first, assumes to itself the 
animal attribute of locomotive capacity, and 
goes to meet fertilisation, instead of waiting 
passively until fertilisation arrives. In Jig. 13., 
p. 51„ a is the representation of a mature 
ovum containing a germ-vesicle and nutritious 
particles. At b the coats of the oviun are 
burst, and the germ-vesicle and deposit of nu- 
tritious granules are seen fallen from the 
cavity. 

The fertilising vesicle of the animal is de- 
veloped very much after the same fashion as 
the germ vesicle. Large cells are especially 

H 
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set apart for the purpose. These are embedded 
in the midst of a mass of connected vesicular 
substance and contain in their interiors gran* 
ular liquid, in which several nuclei are gradu- 
ally framed, — these nuclear cells then grow 
and mature until they become complete hollow 
vesicles. Fig. 31. is a representation of one of 

Fig, 31. 




the large developing cells of the fertilising 
vesicles of the sparrow, with its brood of young 
vesicles in the interior. But when the interior 
vesicles have completed their growth, a change 
begins to take place in their interior cavities 
also. An opaque granular matter, which they 
contain, is moulded step by step until it has 
assumed a very peculiar form. A small egg- 
shaped body with a long coiled-up tail, is slowly 
shadowed forth from the cavity of the vesicle, 
and grows progressively more and more distinct. 
In Jig. 32., this tailed body is seen at i, still 
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lying snugly in the midst of the formative 
granules; and in the right hand sketch with 

Fig, 32. 




its structure perfected, the bed of granules 
being all consumed, and nothing being left 
around it but the transparent walls of its prison. 
At a, the tail projects through the transparent 
walls, an occurrence that may often be ob- 
served, as a sort of preparatory step to the 
complete emancipation of the? prisoner. These 
figures are taken from the developing cell of a 
quadruped. 

This odd-looking little object with the egg- 
shaped body, and the curly tail, is really the 
fertilising vesicle of the animal. It is the 
particular zooid, destined to perform this office 
in the zoon, to whose system it belongs. It 
will be observed that its development is an 
affair of three successive generations. First 
the developing cell (Jig. 31.) is made in the 
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midst of a cellular mass. Then this cell per- 
fects its brood of secondary vesicles (^fig, 32.), 
and next each of these vesicles produces the 
final object of the process, the true fertilising 
agent. So soon as this little agent is matured, 
and its tail completed, the films both of the 
containing vesicle, and of the larger developing 
cell burst, and it is left in freedom. The instant 
it finds itself free from restraint, it begins to 
move about very actively, advancing by suc- 
cessive jerks, or swinging from side to side, or 
twisting round upon itself. All these move- 
ments it effects by the instrumentality of its 
tail, which is either waved backwards and for- 
wards rapidly, or whirled round — the true ori- 
ginal of the screw propeller, — or sometimes it is 
bent up, and then set free with a jerk, after the 
manner of a loosened spring. It will be at 
once perceived, then, that this tail is simply an 
oar, in every respect resembling the analogous 
appendage of the zoospore (represented in^^. 
23.) It is merely an elastic hair, endowed witli 
energetic vibratile powers, and the purpose of 
its vibrations is obviously in the same way, the 
urging of the vesicle, to which it is attached, 
through fluid, in this case in order that it may 
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be transported into the close neighbourhood of 
the germ that is to be fertilised. 

The movements of these odd little vesicles, 
of three of which portraits at their mature and 
independent age are given in the figure {Jig. 
33.), may be readily observed when they are 

Fig. 33. 




placed in a film of serum or milk, and they are 
exceedingly curious. Commonly the tail is 
lashed from side to^ side at regular intervals, 
and the head then pendulates regularly with its 
lashings. At other times the tail moves slowly 
in progressive undulations that run along its 
length; the body advancing gently in a ser- 
pentine course. Often several vesicles keep 
company together, and ** go ahead" in straight 
parallel lines, from which they diverge neither 
to the right nor left. It is peculiar to some dis- 
tinct kinds, in which the body is spiral, instead 
of being oval, to turn rapidly round upon them- 
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selves as they advance^ with a sort of screwing or 
boring action. Upon the whole, the behaviour of 
these tailed vesicles is altogether so impressive 
and lively, that the first observers who watched 
them at once elevated them to a very high 
pinnacle in the vital scale. They conceived 
that they were distinctly animated creatures, 
complete in themselves, and with a subordinate 
organisation for their little bodies, and they ac- 
cordingly invented for them the high sounding 
name of Spermatozoa. Leuwenhoek, Ehren- 
berg, and Valentin saw stomachs and intestines 
in them, and Schwann and Henle made the im- 
portant discovery that they had mouths I The 
more precise observations carried on by the 
appliances and aids of a more advanced stage 
of physiological science, have, however, com- 
pletely overthrown these fancies. It is now 
universally admitted, that these curious objects 
are merely ciliated vesicles, — ^that is, vesicles 
furnished with the appendage of a delicate hair, 
which is always waving in virtue of some im- 
perfectly understood property, that is insepar- 
able from its composition, and that therefore 
drags the larger body to which it is appended 
ruthlessly onwards, whenever it is immersed 
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and supported In yielding fluids ; and that they 
axe vesicles possessed of a high order of organic 
vitality. That is, they are perfected, and per- 
form certain vigorous offices very rapidly to 
their own speedy destruction. The duration 
of their lively existence is a very short one, 
when they have once been ejected from the 
developing vesicle. 

There is another consideration, based upon 
an analogy, which is particularly full of inter- 
est, because it throws- a little additional light 
upon the true character of these fertilising 
vesicles. In order that this consideration may 
be introduced in an advantageous way, it may 
be well, once again, to carry the reader's atten- 
tion back to the real animalcule races. There 
is a group of these which are known under the 
designation of the wheel animalcules. Fig. 34. 
is an outline of the form of one of them — the 
slender Philodina. These creatures are charac- 
terised by having a circle of vibratile hairs set 
on each side of their mouths, which, when In 
action, look like toothed wheels revolving with 
great rapidity. This appearance is, however, a 
delusion. The hairs really only wave backwards 
and forwards, like the ears in a corn field bent 
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before the wind ; but they do this so quickly 
that the eye cannot follow the details of the 

Fig. 34. 




operation. Now, when the body of the ani- 
malcule is free, the movements of these hairs 
propel it through the water ; they then act as 
oars employed in the peculiar process of pro- 
pulsion that is known technically as "scull- 
ing." But when the creature does not wish to 
be transported from one place to another, it 
fixes itself firmly by means of a forked or suc- 
torial foot, and then, upon working its waving 
hairs, it moves the water, instead of being 
moved through it : it now waves currents of 
the liquid, and various little nutritious particles 
floating therein, into its mouth. These vibra- 
tile hairs, therefore, answer either as propellers 
to the body of the animal or to the surround-^ 
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ing water, accordingly as that body is free or 
fixed. 

Now there are certain of the vesicles em- 
ployed in building up the bodies of animals 
that are furnished with an apparatus of vibrat- 
ing hairs, precisely resembling those of the 
Philodina, in order that when those vesicles are 
fixed in their places, the hairs may constantly 
make currents of liquid to flow along past the 
surfaces they compose. Observe attentively the 
accompanying figure. 

Fig. 35. 




It represents the structure of the inner portion 
of the walls of the windpipe, a and b are a 
sort of basement or foundation membrane, com- 
posed of fibres like those sketched in^^. 16.; 
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c and d are layers of young vesicles with for- 
mative nuclei in their interiors, arranged over 
the membrane; and « is an outer layer of 
these vesicles arrived at maturity. These vesi- 
cles constitute the direct surface which looks 
into the cavity of the tube, and it will be 
noticed that each of them has a fringe of deli- 
cate hairs projecting from its extremity. These 
hairs are in constant motion, waving backwards 
and forwards, and by this motion they make the 
mucous secretion that is poured out from the 
vesicles advance along towards the mouth, so 
that it may wash the parts along which it 
moves, and keep them free, but nowhere ac- 
cumulate so as to choke up important cavities. 
Tjijig. 36. some of these nucleated cells, young 
and old, are drawn separately from each other, 
the old with their fringe of vibratory hairs pro- 
jecting above. 

But suppose that, by some means or other, a 
few of these matured and ciliated vesicles were 
separated from each other, as in this figure, 
and were cast loose into liquid, the hairs con- 
tinuing their vibrations. The vesicles would 
then be impelled along in the liquid, as the 
Philodina is, when the grasp of its foot is 



CILIATED VESICLES. 



167 



loosened. Ciliated vesicles have, indeed, been 
seen to detach themselves from the lining mem- 



Fig. 36. 




branes of animal structures, and to swim ac- 
tively about in liquid in this way ; but this is 
only what the fertilising vesicles (the Sperma- 
tozoa) do. They are, then, merely modified 
conditions of these ordinary living vesicles of 
the tubular structures of the frame, connected 
with a peculiar contrivance which makes sure 
that they shall be cast off from connected de- 
pendence, and be left to swim about the par- 
ticular business for which they are contrived, 
at certain appropriate times. 
All that is necessary to effect the renewed 
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fertilisation of the germ-vesicle of an animal 
is the bringing of a fertilising vesicle into 
contact with the membranes of the ovum in 
which it is contained An intermingling of the 
contents of the two vesicles then takes place, 
osmometric transudation occurring through the 
intervening membranes^ Most physiologists 
now believe, that the contents of both vesicles 
play their own parts in the production of the 
germ, that is to develope into a new creature, 
and that it is on this account the offspring 
ultimately presents some of the characters of 
each parent. Wagner conceives that the 
germ-vesicle really bursts and mingles itself 
with the albuminous and oily matters that sur- 
round it in the ovum, and that the contents of 
the fertilising vesicle then pass into the ovum 
too, the entire ovum thus becoming the fertile 
germ-vesicle. Dr. Barry believes, that fertili- 
sation never takes place unless the fertilising 
vesicles pass bodily through the membranes of 
the ovisac, and get amidst the oily and albu- 
minous matters within. Mr. Newport, how- 
ever, has been able to demonstrate, that this 
is by no means necessary. He has shown 
that the mere contact of the fertilising vesicle 
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with the outer covering of the ovum for four 
or five second^^ is sufficient to ensure the 
fertilisation of the germ-vesicle, but that a 
merely instantaneous contact is not enough for 
the purpose. In the ovary of Birds, the ma- 
turing ova may be seen hanging out like 
grapes on a bimch, invested by their ovisacs, 
and in all stages of development* A in 
Jiff, 37., is a drawing of the ovary of the 
fowl; a a a are nearly mature ova con- 
tained within their bags of investing mem- 
brane ; c c are young ova in the earlier stages 
of development. When an ovimi is quite 
mature, the investing bag, or ovisac, bursts, 
and the ovum, consisting of a small germ-ves- 
icle floating in a large mass of mingled albu- 
minous and oily material {the yolk), and sur- 
roimded by a thin membranous coat, falls into 
the funnel-shaped opening of a tube that gapes 
beneath. At bbb in the figure ruptured bags 
are seen from which matured ova have escaped. 
And at B the position and relations of the 
several parts of a matured ovum are repre- 
sented in outline ; p o is the thickness of the 
ovarian bag ; o v and v m are the proper in- 
vesting membranes of the ovum ; and c is the 
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small germ-vesicle lying at one side of the 
large yolk mass. After the ovum has been 



Fig. 37. 
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received into the tube with the funnel-shaped 
end, it passes along it with a twisting move- 
ment, getting enveloped in a quantity of 
viscid liquid albumen that exudes from the 
tube as it goes. Fig. 38. represents the ovum 

Fig 38. 




inclosed within its envelopment of albumen, 
which has been slightly coagulated to show 
the spiral way in which the mass is arranged 
in consequence of the twisting of the ovum. 
At the further extremity of the tube a sort of 
plaister, composed of mingled lime and mem- 
brane, is deposited over the albumen, and this 
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sets quickly like a coating of plaister of Paris, 
and a perfect egg, in the household sense, is 
formed. The egg of a bird thus consists of a 
calcareous case, containing an oval mass of 
albumen. The oval mass of albumen encloses 
an ovum. The ovum in its turn is made up 
of a nutritious yolk, and of the true germ- 
vesicle floating within. The ovmn is kept in 
its central place within the investing albumen, 
by the instrumentality of a couple of twisted 
ropes of albumen, one at either end. These 
are shown in the last figure. The large yolk, 
and its albuminous subordinate, of the bird's 
egg are designed to furnish the nourishment 
that is needed for the first processes of forma- 
tion, while the developing creature is yet con- 
tained within the egg. They are the food of 
the early vesicle broods. The large dimen- 
sions of the egg of the bird, compared with the 
germ-vesicle, which is alone the essential part, 
are merely the means of adaptation to the 
process of hatching within the shell, which for 
particular reasons proves to be a convenient 
proceeding with the races that are so produced. 
In creatures of higher organisation than the 
bird, the nourishment for the early develop- 
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ment is supplied directly from the parental 
blood, and therefore the large yolk and albu- 
men are not required in the ova. In these 
species, accordingly, the ovum is of a compar- 
atively minute size, when discharged from the 
ovary, and this, instead of being at once con-f 
veyed away out of the parent's body, is lodged 
for a season in a receptacle especially provided 
for its accommodation, and a free communica-* 
tion is there established between the vessels 
of the receptacle and the multiplying ves- 
icles of the contained germ ; and this connec-s 
tion is continued imtil the development of th^ 
newly forming creature is sufficiently advanced 
to allow' of its being safely left to other pro- 
visions for support. Even then, however, it 
still continues for some time longer to be exclu- 
sively nourished by a secretion furnished from 
the parental blood before it is thrown entirely, 
off from the dependent state. It is an unvary- 
ing rule, that the more complex and diversified 
the ultimate powers of the creature are to be, 
when its development is perfected, the more 
the parent does for its assistance in the earliest 
stages of life. Even birds are more assiduous 
in their care of their young, when they belong 
X 
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to tribes in which the animal powers attain to 
high degrees of vigour and excellence. 

In mammiferous animals and in the human 
species^ so soon as an ovmn has been vivified 
and enabled to make its independent start upon 
the career of vitality, the primary germ-vesicle 
assumes its newly-acquired privilege of activity, 
and begins to multiply. First, two cells are 
seen lying together in the midst of the yolk- 
mass ; then the two become four, and the four 
eight, and thus the process of subdivision goes 
on, until at length the yolk-substance is found 
to have been entirely absorbed, numerous 
vesicle-broods nourished through its material 
having assumed its place. But by this time 
the ovum has thrown out little rootlets, and, 
by their means, established a direct commu- 
nication with the soft loose lining of the re- 
ceptacle in which it lies, and so the further 
nutrition of the growing germ then goes on 
through them. Now, too, portions of the 
vesicle-broods commence to manifest a ten- 
dency to take upon themselves alterations that 
fit them for the construction of special organs. 
Rudiments of bone, cartilage, vessels, muscles 
and nerves appear, and these rudiments go on 
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developing and arranging themselves, until, at 
last, when the young creature makes its debut 
in the world, it possesses a frame-work fitted 
for all the manifold offices and duties it is de- 
stined to carry on. 

It is matter of familiar knowledge that the 
fertilising vesicles and germ-vesicles in the 
higher species of the animal creation are not 
produced in the same individual zoon as they 
are in the great majority of the higher species 
of plants. The organs from which the two are 
evolved are, however, so nearly related to each 
other, in intimate nature, that the one may be 
readily mistaken for the other in the earliest 
period of their formation. Physiologists, in- 
deed, now incline to the opinion that the fer- 
tilising vesicle is merely a germ-vesicle in a 
somewhat more exalted stage of development. 
Mr. Knight has shown that plants like the oak, 
that bear their male and female flowers on se- 
parate individuals, may be made to produce 
either at will, by regulating the supply of light 
and heat according to the end in view. If the 
heat be excessive as compared with light, male 
flowers only appear; but if the light be in 

I 2 
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excess, female flowers axe produced. This at 
least is as it should be ; and here physiological 
science is as poeticallj beautiful as it is physi- 
cally just. As virile strength is fostered by 
warmth, the type of supreme grace in creation 
surely ought to be the especial charge of the 
luminiferous ether. The above-named experi- 
menter also foimd that, whenever the eggs of 
birds are not allowed to be fertilised until im- 
mediately before they are laid, and, therefore, 
when their own intrinsic development has been 
carried to the highest possible pitch before 
renewed vivification of the germ-vesicle is ef- 
fected, as many as six out of every seven of the 
birds subsequently hatched proved to be males. 
Quetelet believes that the relative ages of the 
male and female parent influence the sex of 
the offspring produced to a very considerable 
extent Several very curious facts are on re- 
cord in support of this view. M. Hofacker, 
for instance, has shown that, when the father 
is considerably younger than the mother, the 
proportion of female to male children is gene- 
rally as ten to nine ; but that when, on the 
other hand, the father is nine years older than 
the mother, the proportion of male offspring 
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to female is as five to four, and, when eighteen 
years older, as two to one. 

In a general way, more males of the human 
species are bom into the world than females. 
If aU Europe be included in the estimate, the 
proportion of male to female births is about as 
106 to 100. Possibly, if Quetelet's views be 
based on truth, this preponderance on the side 
of the males may be due to the fact that in 
civilised communities men, from prudential and 
other motives, mostly marry women younger 
than themselves* There seems, however, to 
be a very good reason why this preponderance 
generally obtains in the existing state of affairs. 
Male life is considerably more obnoxious to 
accidental causes of arrest^ in the earlier years 
of existence, than female. Three male children 
are bom dead for every two female infants 
that make their debut in the same undesirable 
state. During the first six months of life, five 
male children die for every four females. Male 
and female deaths then become pretty equal 
up to the thirteenth year. From the thirteenth 
to the eighteenth year of life, rather more fe- 
males die than males. From the eighteenth to 
the twenty-eighth year, more males die than 

I 3 
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females. From the twenty-eighth to the fif- 
tieth year, female life is again of somewhat 
less value than male existence ; but, after that 
period. Darby and Joan walk to the grave 
pretty much hand in hand. The result of all 
this is, in the main, that at any given time 
more women are in existence than men, not- 
withstanding the fact that more males than 
females are bom. There were half a million 
more females than males in the twenty-one 
millions of the people of Great Britain in 185 L 
There were then, therefore, forty-three females 
to every forty-one males. Many conceive that 
injurious indulgence in dissipated habits, on 
the part of men, during the early portion of 
adult life, accounts for the difference of the 
value of male and female life at that time. 
This, however, of course, in no way touches 
the question of the preponderance of still-bom 
male children over still-bom female. Here 
the result would rather seem to be a direct 
organic penalty paid by the gentlemen for the 
privileges of higher development, if such really 
be the fact. It is by no means an improbable 
thing that higher development would, in its 
early and helpless state, be more prone to be 
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injuriously affected by accidental influences. 
If there be anything in the view that habits 
of dissipation raise the mortality among males 
during the first years of adult life, there is 
good ground for the hope that some progres- 
sive improvement is gradually taking place in 
this particular; for there was really a larger 
absolute preponderance of females over males, 
in Great Britain, in 1801 than in 1851. There 
were 518,000 more females than males in 
the ten millions and a half of 1801, and 
only 512,000 more females than males in the 
twenty^one millions of 1851. In 1801, there 
were twenty-two women to every twenty men. 
In 1851, twenty-one women to every twenty 
men. And it is a very remarkable fact that, 
during the intervening years, the former ratio 
steadily and progressively changed itself into 
the latter. In round numbers, there were 
twelve females to eleven males in 1811. There 
were fourteen females to thirteen males in 
1821. Sixteen females to fifteen males in 
1831 ; and nineteen females to eighteen males 
in 1841. This statistical result would almost 
seem to indicate that, between 1801 and 1851, 
I 4 
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men were learning to take more care of them- 
selves. 

One very curious and interesting considera- 
tion is involved in the near equality of the 
numbers of the two sexes, among the higher 
animals. This relation seems to be a direct 
adaptation to the habit of pairing, through which 
the care of both parents is secured to the off- 
spring during its early helplessness. It has 
been stated that the higher and the more com- 
plex the development of the creature, the 
more dependent it is made to be upon the pro- 
tection of the parent in early life. When the 
species is an herbivorous one, and finds abund- 
ance of food spread out for its use, day by day, 
over the verdant surface beneath its feet, 
parental care is easily given, and little more 
than maternal watching and nursing are re- 
quired. Here, then, pairing is rarely or never 
found; But among carnivorous creatures, that 
procure their food by active pursuit, and among 
men, with whom forecast and pro vision, take 
the place of instinct, the tendency of the sexes 
to pair is developed in a marked degree. With" 
the predacious animals, a temporary association 
alone takes place, because the offspring is cast 
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off from the nest or lair, so soon as its animal 
powers are sufficiently matured to enable it to 
cater for itself. The parents only cling together 
80 long as one Is required to hunt while the 
other is hatching or watching the young. With 
man, an enduring affection springs up, which 
makes the pairing an affair for life ; and in the 
advanced stages of civilization this pairing is 
made the object of moral and religious sanc- 
tion and of political enactment, in order that 
it may be so much the more binding and irre- 
fragable in its continuance, and that thus pa- 
rental care may be secured to the offspring 
until the powers of the mind, as well as the 
organisation of the body, are matured. 

Data are probably at present wanting to de- 
termine the precise point in the scale of organic 
forms, at which the nearly equal production of 
the opposite sexes ceases to take place as a rule. 
Eut thus much at least is apparent, — nature's 
chief aim in arrangmg the economy of the lower 
species of life has been the ensuring a very 
rapid multiplication of individuals, whereas her 
main object in establishing the relations of the 
higher species has been the slow and cautious 
production of just so many individuals as can 
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be comfortably lodged and maintained at the 
time. Hence the germ and feriilising vesicles 
of the lower species are thrown off from the 
parents very quickly, and are allowed to float or 
roll into communication at once ; while those of 
the higher creatures get to be more carefully 
elaborated in separate organs, and are then 
only allowed to come into vitalising relations 
dirough a series of intervening arrangements* 
In the highest species myriads of both kinds of 
vesicles are formed to no purpose, and ulti- 
mately wasted ; but then very complex and im- 
portant results are worked out from every case 
of accomplished fertilisation. A single pair of 
fishes calls into being thousands of individuals 
like to themselves in one breeding season. 
Cats, pigs, and dogs, on the other hand, produce 
litters, comprising but a few young ones ; and 
the yet higher mammals and man as a rule 
bring forth only one offspring at a birtii. So, 
too, with these highly endowed creatures the 
length of time that is requisite for the perfec- 
tion of each individual organization, before it 
is deemed ready to be cast off from the parental 
system, is of considerable extent. The educa- 
tion of the physical structure, so to speak, is 
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more leisurely and carefully performed as the 
result proposed is of a wider and more extended 
nature. 

The means that have been taken to ensure 
the vivification of the dormant germ-vesicles in 
the different races, are almost as varied as are 
the diverse forms of animal and vegetable life. 
With the simplest unicellular organisms, if, as 
is very probable, conjugation "is a true repro- 
ductive operation, accidentally contiguous indi- 
viduals assume the offices of germ and ferti- 
lising vesicles. In the more perfect plant both 
are contained in the same organ, and are so 
placed, that when the fertilising vesicles are 
scattered from their cases on the tips of the 
stamens, many must of necessity fall on the 
adhesive summit of the central colunm that 
surmounts the ovule cases. With many, both 
plants and animals, that dwell in water, the 
fertilising vesicles are furnished with the little 
self-acting propellers or oars, already described 
in detail, which row them off in pursuit of the 
germ-vesicles as soon as they are set free from 
their cases. Many of the so-called animal- 
cules that enliven stagnant pools in the summer 
season are merely reproductive vesicles en- 
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gaged in their fertilising work. With the 
higher animals far more complicated arrange- 
ments are made^ and the affair is rendered one 
of instinct and will^ and with man it is even 
a matter of judgment and reason. The ir- 
rational animals produce offspring whenever 
they can. Prudent and wise men do the same 
thing, whenever they can comfortably provide 
for them. In this sense many agencies, not 
elsewhere influential, come into operation to de- 
termine the rate at which the numbers of man- 
kind multiply, and the abundance or scarcity of 
food may be said to limit human population, 
as it unquestionably does determine the num- 
bers of the individuals of other races. But 
there is this difference in the two cases. The 
lower creatures, in circumstances of scarcity, 
are bom to die off prematurely ; whilst human 
beings under like circumstances, in the most 
perfect arrangements of rational life, are not 
called into existence at all. Early marriages 
shorten the interval that separates successive 
generations, and thus quicken the rate at which 
population increases. Late marriages, of course, 
operate in exactly the opposite way. 

Renewed fertilisation of dormant germ- 



ORIGIN OF RACES. 125 

vesicles is generally employed as the means 
by which the type and essential character of 
a specific race is preserved unchanged. Thus 
any accidental variety of a plant may be pro- 
pagated by cuttings^ but not by its seeds. The 
seeds invariably produce a plant which bears 
only the original characteristics of the species 
from which the variety had sprung. As, then, 
amidst the higher animals there is no other 
method of multiplication, saving through the 
process of fertilising germ-vesicles, every in- 
dividual starts from a condition which is 
more or less closely the standard type of the 
species. The standard, however, does vary 
within certain narrow limits, when long sub- 
jected to modifying external circumstances; 
and it is a notable fact that, with some species 
of animals, these induced modifications of struc- 
ture are carried through successive generations, 
if the external conditions remain the same. In 
all probability, it is in this way that particular 
races originate. It is among the most hardy 
creatures ; whether vegetable or animal — those, 
namely, that are able to exist in the greatest 
variety of (external conditions without suffering 
injury, — that the greatest capacity for pro-* 
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ducing modified races is fonnd. Thus man 
and the dog are able to live in every known 
part of the habitable worlds and man and his 
canine attendant afford by far the largest list 
of varieties of race of all living creatures. Ajh 
parently the lion does not differ so much from 
the tiger as the Bosjeman of Africa differs 
from the dignified and accomplished philosopher, 
who sits on the benches of the Royal Society, 
or French academy, or as the King Charles's 
spaniel differs from the lordly St. Bernard 
mastiff, or the noble Newfoundland dog. Some 
very curious instances are known of the power 
climate, habits of life, and the nature of the 
food, possess in altering the characters of ani- 
mals. Sir Charles Lyell mentions a case in 
which a pack of English greyhounds were 
taken out to hunt hares in one of the high 
table-land regions of Mexico. These dogs could 
not run far in the attenuated air into which 
they had been introduced without being forced 
to lie down and pant from exhaustion. But 
their whelps, produced in the elevated district, 
hunted as well in the rare atmosphere, and 
seemed to suffer as little fatigue as their pa- 
rents had in English fields. Dr. Carpenter 
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relates the fact that three or four lambs were 
accidentally produced in a flock in the state of 
Massachusetts, with legs so short that they 
could not leap fences. The owner of the lambs 
set them apart and bred from them, and thus 
called into existence what is known as the 
otter breed of sheep, a race that continues to 
exhibit the same desirable character. There 
is a tribe of dogs on the banks of the Magda^ 
lena which is much employed in hunting the 
white-tipped peccary. These dogs pursue a 
very peculiar line of tactics : they never follow 
any single animal, but keep the whole herd in 
check. They have been taught this trick in 
self-defence, for the peccaries invariably turn 
in mass upon any assailant who attacks one 
of their community. The young dogs of the 
Magdalena-breed start at once upon the ap- 
proved plan of hunting when they are first 
taken into the woods. But if a strange dog, 
descended from another race, is introduced into 
the district, he at once rushes in upon the herd, 
and is surrounded and destroyed forthwith. 

It is now the generally entertained opinion 
that the different races of mankind which are 
scattered over the earth, were originally called 
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into existence in this way. When the world 
was thinlj peopled^ some few individuals^ in 
whom certain strongly marked peculiarities 
chanced to exist, were possibly separated from 
their kind, and so bred &om among them-* 
selves, until their characteristic qualities be- 
came deeply fixed in the organisation of their 
descendants. Kaces do not now originate in 
the same way, because it is no longer possible 
to isolate individuals possessing similar charac- 
ters sufficiently to insure the result. Circum- 
stances of an accidental nature do, neverthe- 
less, affect the organisation of human beings 
in an inferior degree. What may have been 
mere matters of habit in parents often become 
inherent qualities in children. It will be at 
once seen how important this consideration is 
in affairs that relate to education. Long 
pursuit of vicious objects by parents tends to 
produce ingrained vice in children, and, con- 
versely, ennobling thoughts and occupations 
lead to a higher organisation for the offspring. 
It has been remarked that the children of 
iBlacks in the West Indies really lie instinc- 
tively and intuitively. 

It is well ascertained that a strong and 
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vigorous offspring results from parents of dif- 
ferent races. The offspring of parents of dif- 
ferent species (for such an offspring is an 
occasionally possible^ though far from a general 
occurrence), on the other hand, are weak, and 
devoid of power to produce in their turn, even 
to one generation, and so die out at once. 
Unlike species produce weak and readily-ex- 
hausted offspring; but unlike varieties produce 
offspring of higher energies and higher powers 
of fertility. This is a very important arrange- 
ment. By the inability of hybrid offspring to 
multiply, the species is kept distinct and pure ; 
but in consequence of the increased vigour of the 
children of mixed races, an impulse is given to 
the formation of endless varieties of character. 
One of nature's marked aims in the production 
of human beings undoubtedly is the securing 
of an endless diversity of power and form. 

Growth is increase in the size of any body 
by the addition to itself of new substance. 
Organised structures, it has been seen, effect 
this growth by the formation of new broods of 
vesicles, and the attachment of these more or 
less firmly together into connected tissue, the 
material for the new constituent vesicles being 
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taken from the food that is periodically ad- 
mitted into the system. There are, however, 
two different kinds of growth effected in or- 
ganised structures. The frames of organised 
bodies not only become larger as new material 
is added to them; but they also become altered 
in typey from time to time, by the founding 
and building up of new organs that had no 
existence in their earlier state. There is thus 
a growth of ripening development, as well as a 
growth of augmenting size. This is a very 
important distinction. Let it be supposed that 
a man, living in a bam composed of four bare 
walls, increased the space of his dwelling by 
pushing asunder the walls, and then building 
in new bricks at the extremities : he would 
thus have enlarged his bam. But suppose that, 
instead of doing this, he built partition walls 
across the interior of his bam, and placed a 
level floor over these, and then constructed 
new chambers above : he would then have 
converted his bam into a many-roomed house. 
He would, indeed, have altered its entire cha^ 
racter, and have given it a new type. He 
would have developed a sunple structure into a 
more complex one. Such is the difference be- 
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tween growth and development. All animals, 
saving the very rude cellular ones, undergo a 
development of this kind, as they grow. First 
their bodies assume some very simple rudi- 
mentary form; then this form is altered by 
the successive addition to it of the elements of 
new organs: as each fresh organ is added, a 
new character of life appears, and a new phase 
of being is entered on. Thus man himself, as 
has been seen, begins life as a simple vesicle. 
This vesicle adds brood after brood of vesicles 
to its progeny, enlarging the constituted mass 
thereby. In the mean time the vesicles get 
variously modified and arranged, and organ 
after organ is successively planned and framed. 
Within three or four weeks of the first di- 
vision of the germ-vesicle, the foundations of 
the eyes, the limbs, and the spinal cord are 
laid; but the general outline of structure is 
only that of a lowly worm. If, at that time, 
the creature were separated from the fostering 
frame of the parent, and could maintain inde- 
pendent life, it would indeed be nothing more 
than a worm, however much it might grow. 
In two more weeks, however, such separation 
not taking place, traces of forming bone present 
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themselves; a face is sketched out^ and fingers 
may be traced. In two more weeks, a fore- 
head, lungs, and ribs have been added. In 
another month, there is a rudimentary brain^ 
and a two-sided heart. In two more months^ 
the nails and the teeth bud ; and in four beyond 
this, every organ is comprised in the scheme, 
that is necessary for the accomplishment of the 
aims of himian life. Then the growth of de^ 
velopment ceases ; and from that time the growth 
of augmenting size alone goes on. 

But although at a certain stage development 
ceases, so far as the entire frame of the creature, 
the collective zoony is concerned, there is of ne- 
cessity still an under-current of zooid develop- 
ments constantly taking place within that frame 
so long as its animated vitality endures. Every 
living vesicle is at first merely a little sphere of 
thin membrane, and a droplet of liquid con- 
tained within the film ; and vesicular broods 
bearing this form are continually being pro- 
duced by myriads, even after the zoon body 
has attained its full stature, to support the 
waste that animal activity entails upon organs 
that are its seat. All these myriads of vesicles, 
however, go through a process of maturation to 
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fit them for their specific work ; they are first 
germs, then infants, then adolescents, then 
adults, and finally worn-out seniles. Each has 
a little private history of its own, forming a 
miniature parallel to that of the system it helps 
to form. Some, as has been already explained 
in detail, ripen into fibres, others into consoli- 
dated osseous and cartilaginous masses, others 
into contractile muscles, and others into the 
tubes and chambers of the nervous apparatus. 
Not even the blood-corpuscles are exempted 
from this necessity. The flattened red discs 
which make the food of the muscular and ner- 
vous textures {d in Jig. 15.) are themselves 
merely matured conditions of the colourless 
corpuscles that make the plastic fibrin {c^Jlg. 
15.) The blood cells are primarily formed in 
the glands of the mesentery, through which 
the nutritious part of the digested food passes 
on its way into the general channel of the cir- 
culation. These glands are mainly composed of 
densely-packed clusters of vesicles. These vesi- 
cles multiply by germs very rapidly, and cast 
off brood after brood into the stream that is 
sweeping past them. Once immersed in the 
rich lig[uid of this stream, the abandoned v^si- 

K 3 



184 PHILOSOPHY OF REPRODUCTION. 

cles find themselves literally in a place that is 
** flowing with milk and honey :^ osmose comes 
into play ; they freely drink in of the surround- 
ing supply, fabricate fibrin out of one portion, 
ftnd ripen their films, first into globular cells of 
mature dimensions, and ultimately into flat- 
tened discs, which are able to perfect the rich 
crimson compound that is the appointed pabu* 
lum for the highest efforts of animal life. 

It sometimes happens — too often, indeed — 
in the zoon history, that derangements occur in 
the imder-current of zooid developments, in 
consequence of the body being exposed to 
physical influences that it was never intended 
it should have to meet Vesicles that ought to 
grow and mature, either fail in their develop- 
ment, and decay prematurely, or they change 
development into too rapid multiplication, and 
the system is deluged with puny and unser- 
viceable pigmies, in the place of being supplied 
with vigorous and perfected agents ready and 
able to perform its work. The derangement 
then expresses itself in various methods, which 
more or less involve the creature that is its seat 
in discomfort, or disease^ as the state has appro- 
priately been termed. It is in this way that. 
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when the growth of the pale corpuscles of the 
blood into adult red discs is retarded or 
arrested^ the blood is overloaded with plastic 
fibrin, in the place of its more nutritive crimson 
constituent, which it is the office of those discs 
to fabricate ; and its channels get choked, and 
its circulating streams stagnated, by the adhe- 
sive burthen. Bheumatism and inflammation 
then ensue, and the muscular and nervous ap- 
paratus are weakened by starvation. When 
even the colourless corpuscles are incomplete, a 
low product is formed in the blood stream, in 
the place of the fibrin, which is altogether in- 
capable of being vitalised, but which is, never- 
theless, too abundant to be readily got rid of 
out of the system. This unvital product, then^ 
does all sorts of mischief by clogging up impor- 
tant organs ; and scrofula and consumption fol- 
low as the immediate consequence. When the 
vesicles do not ripen into the states appropriate 
to the several objects to which they are to be 
applied, but take it into their little cavities to 
waste upon multiplication the force that ought 
to be concentrated on maturation, brood after 
brood of a crude and immature progeny are 
called into being and loosely strung together. 

K 4 
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The masses so formed then constitute what are 
technically known as malignant growths. These 
malignant growths are entirely composed of 
living and multiplying vesicles lying in the 
midst of molecules and fibres : they are illus- 
trations of perverted cell-life. And inflamma- 
tion, scrofula^ and consumption are exhibitions 
of the results of degraded cell life. 

But, to return to the growth of the zoon 
frames. Each organ, when its foundations 
hq,ve once been securely and completely laid, 
continues to enlarge on its own account, by 
adding new vesicles to its structure faster than 
the old ones can be destroyed ; and this goes on 
up to the period of maturity of age. At this 
period the processes of cell production and cell 
destruction are evenly balanced, and the size of 
the general body neither increases nor dimi- 
nishes ; but after this period, vesicles are pro- 
duced less rapidly than they are destroyed, in 
consequence of a sluggishness that is now 
creeping over the formative power. Vesicular 
vitality is flagging and verging towards ex- 
haustion; and so waste takes the place of 
growth, and organic quiescence — death — ad- 
vances with a rapid step to assert its rights. 
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Natural decay Is simply the result of the final 
exhaustion of the productive vigour that was 
primarily communicated to the primeval germ^ 
vesicle, when it was vivified at the dawn of 
aoon life. 

In nearly all hack-boned animals, which 
form a sort of privileged and noble order in the 
animate creation, the successive stages of ripen- 
ing development are passed through privately 
and before the individual zoon enters upon life 
on its own account. The rudimentary and crude 
structure is kept shut t(Jp from public gaze, so 
to speak, until the artist has brought out all 
the details of his design. In one instance, 
however, this course of proceeding is departed 
from, and the commonly hidden operations of 
progressive development are carried on undei^ 
the eye of observation. The frog swims about 
in the ditches as a tadpole before it takes upon 
itself the perfected type of the higher reptile 
form. But what happens in the frog's case as 
an exception, occurs constantly and as a general 
rule in a class of animated creatures that is 
lower than the vertebrated group in the scale 
of nature. Among the insect tribes, the pro- 
cess of successive development by progressive 
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Stages is obtrusively presented to noticej in- 
stead of being hidden away and concealed. What 
are familiarly termed the insect transformations 
are really steps in the process of organic deve- 
lopment^ and are therefore fraught with ex* 
ceeding interest in this point of view. 

All insects are limbless worms at one period 
of their observable and independent existence. 
It is only after they have lived for a certain 
length [of time as independent creatures that 
limbs and other useful appendages get added 
to their frames. At frst their entire organisa- 
tion seems to be adapted solely to the office 
of feeding. The creature, indeed, is brought 
into independent life before its development is 
perfected, in order that it may cater for itself 
the food tiiat is necessary to the completion of 
the process. The eggs are too small, and too 
many of them are laid by each producing pa- 
rent, to allow of a sufficient store of nourish- 
ment being packed away tiierein for the pur- 
pose ; and so, again, each female parent calls 
into being too many offspring to have tiie 
chance of nourishing them all from the juices 
of her own body. The process of development 
does not, however, go on smoothly and steadily 
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in the insect tribes. It advances by fits and 
starts; and life is therefore seen, for longer 
or shorter periods, in phases of immaturity. 
Thus, beetles remain in a rudimentary worm 
state from three to six years before they assume 
their full glories; bees and wasps hasten 
through the same rudimentary condition in 
from five to fourteen days ; grasshoppers and 
cockroaches get it over, like their lugher con- 
geners of the featliered tribes, before they 
crack their eggs. 

During the progressive development of the 
insect frame, the organs of sense and motion, 
the especially animal portions of the structure, 
are seen to become more and more perfect. 
At the final change, the little clumsy knobs 
which the caterpillar is constrained to employ 
as feet are shaken off in favour of long, grace- 
ful, jointed limbs, which then appear ; one or 
two pairs of beautiful nervous wings sprout 
from the shoulders ; and the trailing digestive 
tube of a body gets packed away into a compact 
segment to which two other distinct pieces or 
compartments are added : the one, the thorax, 
serving for the support and attachment of the 
organs of motion ; the other, the head, for the 
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reception and accommodation of the organs of 
special sense. Most insects pass through an 
intermediate stage of existence, after leaving 
the worm state, before they put on their winged 
glories and assume their completed forms* 
This stage is nearly always one of deathlike 
repose, so far as all manifestations of animal 
life are concerned. It is indeed a temporary 
return to the embryonic condition in which 
the growth of development is carried on, instead 
of the growth of enlargement. During the con- 
tinuance of this state, the creature is altogether 
unequal to the task of taking any care of itselfl 
It ceases to swallow food, and remains motion- 
less, encased in a dry mummy-like skin. All 
this time the developing activities are at work, 
although the growing activities are suspended. 
Grasshoppers and locusts continue to be active 
while in this intermediate stage. In these 
tribes, however, the preliminary worm-like 
condition is spent in inactivity, as has been 
already stated; and hence, in the transition 
state, the creature has to hang for a time 
between the worm and the fly state, eating 
voraciously to acquire material for the final 
development, and then passing through it with- 
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out any second embryonic pause. Other in- 
sects, like the beetles and butterflies, do the 
feeding work in their worm-state, lay up a 
store of fat for the developing powers to make 
use of, and then retire into the chrysalis skin, 
as if into a second egg-shell, to await the 
change. The beetles and the butterflies hasten 
their growth first, and then mature their de- 
velopment; the grasshoppers and the allied 
tribes quicken their development^ and then look 
after iheir growth. Growth and development 
are thus in this class of living creatures seen, 
as it were, weighed and balanced against each 
other ; and whatever force is added to one scale 
seems as if of necessity withdrawn from the 
other. The curious processes of insect trans- 
formation are exquisite studies, in which nature 

* 

appears to have presented certain grand out- 
lines of her organising designs for the contem- 
plation of observant man. 

Bees are excluded from their eggs in even 
an earlier stage of their development than other 
insects. When they are hatched, they are 
small grubs without the slightest trace of feet 
of any kind, and they are literally as helpless 
as the new-bom infants of the human species. 
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They can do nothing whatever for themselves* 
Theur food is provided for them^ and almost 
put into their mouths by a band of assiduous 
nurses^ which consequently form a most im- 
portant portion of the bee community. These 
nurses deposit the food from time to time in 
such a way that the little grub nursling is in- 
duced to wriggle itself roimd in its cell, get- 
ting nearer and nearer to the mouth. After 
a few days of this kind of cranuning, however, 
the judicious nurse stops the supplies, and fits 
a waxen lid close to the chamber containing 
its charge. The abandoned nursling then 
contentedly winds itself up in a silken bag, 
and remains quiet for about three days. At 
the end of that time, it wakes up, eats its way 
through J both silken bag and waxen lid, and 
then marches out of its prison a perfect full- 
grown bee. It takes altogether twenty days 
to turn out a mature bee from the time the 
egg is fresh laid in the waxen cell by the pa- 
rent insect. 

The bees that come out of their cells on the 
twentieth day, and that form the great bulk of 
the community of the hive, are not, however, 
in one sense, perfect insects. They none of 
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them contain either genn-vesicles or fertilising 
vesicles within their frames^ and are therefore 
unable to multiply their kind. They are what 
is termed neuters, and have simply the charge 
of the domestic economy of the hive. In each 
community, a single individual is kept to per- 
form the work of reproduction. This produc- 
tive individual comes out from a larger cell 
than the rest, and makes her appearance on 
the sixteenth, instead of on the twentieth day. 
The grub from which she is produced is fed 
upon a stimulating jelly, provided and carefully 
kept for its exclusive use. Several large cells 
are prepared, in the first instance; and the 
grubs in each of these are served in the same 
royal way, in order that there may be no risk 
of the process resulting in failure. The first 
fertile insect that appears from these large 
cells then proceeds to make good use of her 
privilege of primogeniture. She immediately 
tears down the walls of all the other large 
cells, and executes summary vengeance upon 
their inmates, with her sting. It is now gene- 
rally believed that the neuter bees are all 
females arrested in an early stage of develop- 
ment, and that the fertile bees are neuters 
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whose development had been fostered and 
quickened by means of highly-stimulating food. 
The neuters^ no doubt^ are able to make 
productive females at pleasure. Whenever a 
hive has experienced, by some unfortunate 
chance, the loss of its common mother, the 
workers proceed forthwith to tear down the 
walls of a few of the ordinary six-sided cells, 
drag out the contained grubs, and then erect, 
in place of the demolished chambers, a series 
of upright cylindrical ones. In these, some of 
the ordinary eggs are stored away; and the 
grubs hatched from them are then fed into 
fully-developed productive insects. 

Each maternal bee deposits about twelve 
thousand eggs. This number is generally dis- 
posed of in a couple of months, one being 
placed in every empty cell of the waxen comb. 
The first ten thousand eggs laid all hatch into 
neuter grubs. The remaining two thousand are 
destined for a different use. They produce grubs 
that do not assume the winged state until the 
twenty-fourth day after the deposit of the egg. 
These insects are unlike the ordinary workers 
when they come forth from their nurseries 
They have short, thick, clumsy bodies, en* 
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tirely covered with hair ; they have also small 
tongues and jaws, and have no baskets on their 
thighs, or stings in their tails. They are, in 
fact, lazy drones, unfitted for any useful work, 
and unable to contribute in any way to the 
economy of the hive. They have developed 
witMn them, however, the fertilising vesicles of 
the species, and are, in fact, the males of the 
community. On sunny days these gay sparks 
indulge in long flights in the clear air ; and the 
young mother of the future brood accompanies 
them on some of these pleasure excursions. 
Their unproductive presence in the hive is, 
however, merely tolerated by the industrious 
workers, from the first, as a necessary eviL 
About the end of July, the prudent neuters 
calculate that they can be of no further use in 
the well-ordered community ; and so they then 
drive them to the bottom of their dwelling, and 
dispose of them with their stings. 

With ants the bulk of the community con- 
sists of neuters, exactly as among the bees; but 
these neuters are wingless. In the advanced 
hatching season, a few individuals appear with 
wings on their shoulders. These are the 
males and females of the race. They leave 
L 
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the nest directly they emerge frcHn the grab 
condition. The males never return. Some of 
the females found new settlements in other 
places; but the rest come back to the original 
nest. In either case^ their first proceeding on 
settling down is to strip off their own wings, as 
if to avoid all further temptation to follow 
a roving life. They then betake themselves 
in earnest to the task of depositing their ^gs, 
but perish on the approach of winter. Only 
the neuters survive the cold. 

The phenomena observed among the social 
insects seem^ then, to confirm the view that 
difference of sex in the animal kingdom is 
merely difference in the extent of individual 
development ; and the fact that the last eggs 
laid by the female bee produce only males, 
when hatched, favours the notion alluded to 
above, that the males are the higher develop- 
ment. The lives of the social insects are full 
of most interesting physiological suggestions. 
Thus, the analogy between their condition of 
existence and that of the perennial plant is 
very surprisingly and strikingly marked. 
Trees are vegetable individuals, living in a 
state of close association together in one system. 
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Each leaf-bud is as independent in its mere 
organic nature as the several working bees in 
a hive are, and it is neuter too, possessing in 
its own framework neither germ vesicles nor 
fertilising vesicles. After a certain niunber of 
leaf buds have been produced upon a tree, 
others are, however, formed that contain both 
germ and fertilising vesicles, and that ripen 
into flowers. When the germ-vesicles of these 
flowers are matured and fertilised, the ferti- 
lising organs wither away, and the perfected 
seeds are flung off &om the branches where 
they have been produced, to carry the race to 
some new place suited to its reception. The 
entire process of fruiting and seeding is indeed 
a compensation for the stationary character of 
vegetable life. It is a provision for the wide 
diffusion of the species of the fixed individual 
over the surface of the earth. But so also is 
it in the economy of the social ants. The nest 
consists of animated individuals living together 
in a system of close association, and possessing 
very limited powers of rambling. These indi- 
viduals are neuters, and quite unable to multiply 
their kind ; but after a certain number of them 
have been produced, other individuals are 

L 2 



148 PHILOSOPHY OF REPRODUCTION. 

formed^ that ripen into males and females, and 
that are then flung off firom the community, 
like so many winged and animated seeds, com- 
missioned to the task of replenishing the earth 
with their own specific forms. Here, too, it is 
seen, that the individuals containing the fertilis- 
ing vesicles perish so soon as their offices are ful- 
filled; while those containing the germ-vesicleB 
have a longer life accorded them, that they 
may deposit their germs in appropriate stationa, 
The ruthless habits of the bees, in relation to 
their treatment of the drones, are, no doubt, in 
accordance with the strict economy of life. 
With the bees, as with all other animab, the 
number of individuals that can be supported in 
any given locality depends upon the quantity of 
available food present But this varies exceed-* 
ingly with the season. Some seasons afford 
nourishment for millions more of individuals 
than others. This is strikingly illustrated in the 
case of the fruit-feeding wasps. These, in com-* 
mon with other races of social insects, have been 
made so productive, that very few fertile indivi^ 
duals suffice to keep up an enormous stock of 
the species. A single wasp foundress produces 
a triple generation of thirty thousand descend- 
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ants in the course of a single season. There- 
fore it is, that the air becomes filled with these 
yellow barbed forms so soon as the garden 
walls are Covered with luscious fruit, although 
there were only a few stragglers in existence 
but a short time before. The bees do not trust 
to the chance of the season for their supply of 
food. They lay in a certain store for future 
use. But they also, with becoming prudence^ 
take it upon themselves to husband the re- 
sources they have scraped together. Hence 
they will have nothing more to do with the 
drones than is absolutely essential for the con- 
tinuance of their race, and get rid of the 
burthen of unproductive consumers as soon as 
they can. And hence also, if at any time 
two productive females march out of their 
waxen cells at the same instant, the bee neuters 
stand round as unconcerned spectators, while 
the viragos by single combat decide the weighty 
question of who is to be the future mother of 
the hive, quite satisfied so long as one indivi- 
dual with her twelve thousand-fold egg fecun- 
dity is left to them. 

The organic economy of the social insects 
presents one point of marked distinction from 

L 3 
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that of the perennial tree^ notwithstanding 
the strong general resemblance that has been 
pointed out. The leaf buds of a tree go on 
multiplying^ apparently without limits although 
neither germ nor fertilising vesicles are in- 
cluded within their frames. The neuters of 
the social insects, which have been compared 
with leaf buds of trees, on the other hand, 
possess no reproductive capacities whatever. 
They can do nothing but keep their own 
organs in working condition for a certain length 
of time; and then their vesicular or organic 
vitality is exhausted, and they disappear entirely 
from the scene. Nature, however, has not 
allowed the strength of this instructive analogy 
to fail for the want of a single link ; the chain 
of connection is really complete; but it was 
reserved for the sagacity of Professor Owen to 
discover the fact, and to bring it prominently 
forward into the light. 

Nearly every kind of vegetable structure 
suffers from the ravages of a tribe of insects of 
a very low organisation, but possessed, never- 
theless, of very considerable powers for mischief. 
These little destructives are known as the blight 
insects. They are all of inconspicuous forms 
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and diminutiYe statures ; but they make up for 
the smallness of their size by the greatness of 
their numbers. Some of them look like minute 
green scales sticking over the surfaces they 
infest. Others present no other trace of their 
presence than patches of frothy substance in 
which they have enveloped themselves, the 
&oth being formed in the viscid juices they 
have extracted from beneath their feet. They 
are all of them destitute of jaws, but have, in 
their place, long rigid pipes, which they pierce 
into the vegetable structures that constitute 
their food ; and through these they imbibe the 
elaborated juices, until the living tissues are 
exhausted by the drain. 

One of the best known of the blighting 
parasites is the aphis of the rose. There are 
few persons who have not, at some chance time 
or other, been annoyed by seeing the stalk of 
one of their favourite flowers of June com- 
pletely ensheathed by a covering of little green 
viscid insects. Each of these unwelcome visi- 
tants of the rose possesses a round, plump body, 
supported on six slender legs, and furnished 
with a pair of respectable feelers projecting out 
in front, and two oddly-shaped spikes pro- 

L 4 



SUCCESSIVE GENERATIONS OF APHIS. 153 

flocks, who have magnificent wings stuck rigidly 
and proudly up from their backs. Now these 
winged aphides are, like the winged ants, the 
males and females of the species. The indivi<« 
duals that form the great bulk of the colonies, 
and that are wingless, are not, however, neuters, 
as is the case with the ants; they ore all 
females. No gentlemen ever make their appear-^ 
ance among them until quite the end of the 
summer. Yet those females go on producing 
generation after generation of forms of like orr 
ganisation to themselves. This is the surprising 
peculiarity in the history under consideration 
The fertilised germ-vesicle of the aphis is de- 
posited as an ovum by one of the winged females 
at the close of the summer, in the snug nook 
formed by the union of a rose-leaf with its 
stem. This egg is hatched by the returning 
warmth of spring ; and out of it there then 
comes a wingless, six-footed grub, which is not 
only a grub, but also a female grub, and a 
wondrously productive one to boot. For after 
a few days she gives birth to eight wingless, 
six-footed creatures like to herself. Each of 
these is abo a productive female, as well as a 
grub, and, in her turn, soon gives birth to 
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another generation of eight forlorn grubs, who 
thus, strange to say, are not only &therles8, but 
really must have been fatherless, and have been 
in existence, in a physiological sense, even be- 
fore their mother was born. The only paternal 
influence they had received must have been 
handed down to them through the primeval egg 
that produced their own grand-parent. This 
singular process of multiplication goes on, ge-* 
neration after generation, in favourable seasons 
up to the tenth or eleventh successive aphis 
brood, so that, if the ranks of the thriving race 
were not thinned by the attacks of depredators, 
llie descendants of a single first parent might 
number within one season ten thousand million 
of millions, and this too without any renewal 
of the fertilising influence. Even taking into 
account the loss suffered in consequence of the 
wars that are incessantly waged against their 
race, the plant-lice still are, upon the whole, 
the most destructive pests with which the 
labours of agriculturists and horticulturists 
have to contend. The presence or absence of 
one species alone, which chances to have a 
decided fancy for the hop plant, makes a dif^ 
ference of nearly half a million of money in the 
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yearly revenue of Great Britain. Hops pay 
a yearly duty to the government of about 
500,000/. in favourable seasons ; but when the 
hop aphis attacks the growing plant, this branch 
of the revenue occasionally sinks to 15,0007. 

This extraordinary production of successive 
generations of distinct living creatures from 
one maternal parent, without any renewal of 
fertilisation for any of the broods, has been 
designated " Parthenogenesis " ( Virgin-hirtK) 
by Professor Owen. The facts of the case 
are diagrammatically represented to the eye by 
the following figure (Jig. 39.). o is the egg that 
is deposited in the autumn on the stalk of the 
rose leaf; e is the grub that is hatched from 
the egg in the spring ; ^^ to ^ are seven suc- 
cessive generations of wingless aphides that are 
subsequently produced. But it must be remem- 
bered that each of these is the representative 
of numbers that increase in an enormous ratio. 
The first g is the representative of 8; the 
second of 8 x 8=64 ; the third of 8 x 8 x 8 = 
512; and the seventhof 8x8x8x8x8x8x8. 
f and m are the representatives of the ninth 
generation, which is produced last in the season; 
and these are winged females and males. The 
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chain of objects from 1 to 5 illustrates themanner 
in which each aphis brood is produced. 1 and 2 

Fig, 39. 




are the uppermost chambers in a sort of ovarian 
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tube. Of these 1 is filled with a cluster of germ 
vesicles, as seen more distinctly at 1'. One of 
these vesicles descends into 2 (shown at 2' just 
arrived), and there begins to produce vesicular 
broods, by its own multiplication and subdivi- 
sion. From 2 it is passed on into chambers 3j 
4, and 5, gradually enlarging and becoming of 
more complex organisation as it goes/ until at 
length it assumes the complete grub form, g^ 
It is towards the end of the summer season, 
when the vesicular productiveness is probably 
near to exhaustion, that a special provision isi 
made for the perpetuation of the race, which 
would infallibly be destroyed by the first ac- 
cession of severe cold, apart from the necessary 
result of the exhaustion. The new brood is 
then converted into a final generation of males 
and females, which are both Aimished with 
wings. Both germ and fertilising vesicles are 
developed. The germ vesicles are fertilised, 
and are carried away by the wings attached to 
the body of the female, to be deposited as eggs 
in places suitable for development upon the 
return of the genial season. In this way, there- 
fore, the analogy with the operations in the 
vegetable kingdom is made complete. Each of 
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the grabs of the intermediate broods is really 
an aphis bad, rather than a perfect female, and 
is protraded from the parental body as leaf 
buds are pashed forth fixnn the stems of plants. 
The early generations of the aj^us are budded 
rather than bom, eadi bad separating from the 
interior masses of the prodncing stracture, and 
finding its way into external space throngh a 
channel left for the purpose in the orgamsation. 
The term virgin-birth might perhaps be advan- 
tageously exchanged for animal gemmation (ani- 
mal budding). In growing trees young buds, 
that are the ofispring of some primeval germ- 
fertilisation, produce succes^ve generations of 
bodies like to themselves, without tiie inter- 
vention of any fresh fertilising influence; 
but after a time stamen and ovule-bearing 
flowers are formed, instead of more generations- 
of ordinary branch-making buds. Then tiie 
matured seeds separate from the parent struc- 
ture and fall to the ground, or are borne away 
to distant regions by wings (in this case the 
wings of the wind), in order that the race may 
be maintidned in dormant existence through 
the winter's cold, and be subsequently again 
recalled into activity far and wide. But the 
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wingless grubs of the aphis are scarcely more 
locomotive than the leaf buds of a tree. So long 
as there remains the smallest drop of sap in 
the stalk or leaf on which they chance to be^ 
they stick to their positions, unless forcibly 
driven from them. It only needs that a colony 
of them should be conceived to be bound to- 
gether by a common investment of skin, as 
they lie in their lazy ranks, and that the new 
buds should continue to shoot from this con- 
nected mass, without being separated from it, 
until the final generation of winged females 
and males are produced; and there is then 
before the imagination a picture of an aphis 
stem pushing forth its aphis buds, and at the 
appropriate season blossoming its special re- 
productive apparatus of aphis flowers. The 
wingless grubs are to the aphis colony pre- 
cisely what the leaf buds are to the perennial 
shrub or tree; and the winged and perfected 
insects are what the flowers and seeds are to 
the perennial tree. Each bears the same rela- 
tion to, and performs the same office in, the 
general economy of the organisation to which 
it belongs, and on this account becomes as 
pleasant a spectacle to the physiological eye as 
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it is a disagreeable one to the horticultural 
organ of vision. Blight insects were not made 
suctiyorous and sedentary to plague farmers 
and gardeners. They have some definite and 
important position in the scheme of nature, to 
which this result is merely accidental and se- 
condary. What this position is, has not yet 
been fully ascertained; but pending its dis- 
covery, these sedate little topers have at least 
improvised a Lecture on the Philosophy of 
Reproduction, whose import, thanks to the 
ready attention and sagacious comprehension 
of the Hunterian Professor, has not been alto-» 
gether lost to the science of man. 




THE END. 
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J^rmmiLn'i I'kaDfri^rFvm &t, pEtew ht f 
IjiiJii|f^» NiJfW'iy ... + .. 
^» N^tet Ufa Traveller ^ . IS 
I^Brlbto^h'n Tut-ker and 'BAmtk Stm . 
Msrrrf^l'^ {^ali^[rrnrA . < . • 
Miii4nn> ZuItii itl NbIhI ... 
M.rihe'Ji j^rlk L>f it Dvcrlss . • 

iVI 4 if 1^' Run btcn In I cf Iv^^qH , . 

E>ii1tu^i[>n's Ptci:adilLT Til Per« . 
Osboru's NarraL^Tii oF Ancrk Vineof tMJ 
PfeiWcT'm Vnyn^c rn^nH ihe World . 
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Richardson's Arctic Boat Voi 

ihipwruel 

St.John's (H.) Indian Archipelago . 



Seaward's Narrative of his sl 
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(Hon. K.) Rambles 
Sutherland's Arrtic Voyage 
Weld's United States and Canada . 
Wheeler's Travels of Herodotus 
Werne's African Wanderings . 

Works of Piction. 

Arnold's Oakfield 
Udy Willougbbv's Diary . 
Macdonald'a Villa Verocchio 
Sir Roger De Coveriey 
Southey's Doctor 
Trollope's Warden . 
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ALPHABETICAL CATALOGUE 

OF 

NEW WORKS AND NEW EDITIONS 

MKSsas. LONGMAN, BROWN, GREEN, ufD LaNGMANS, 

PATEIlKOStEE EOW, LONDON, 



Sodem Oo^ilcery for Private 

ticf 111 ti Scricmf c^rrfoHf ieiti,Hd Hcj eJpTi, 
in wbicli ihr prhicipipp^f B»hh: U^hiE »nJ 
DthtreraLncihl NVrStFrB }m*c 1j<rM i* macli 
u puHilblf npptif d Hmrl r«|>l«1tiCHl Qr Emi^l 

Mdltfon; witb B tLklci^ c<ffi*prift|ei|f ^rtlE^rcs 

AlMxu — Salcet WotIw of the 

Brit}«k P4«t>, rrqja B^ii ■Iohudu to BeRtUe. 
WUh Bio^TfLtilikii] unit CfUl**>l Pfff^irei bjF 
Dtt AiviK^ N«*2diliDa. irlf> M apple mvat 
br Ldcr AiKiN ( fQn»L4Un^ or ^icrje^itiQDi 
from mure recDEil Pticti. S«q. prlc« IJIl. 

Allen.— The B«a^d Sea a Hew 

RdqU t^ [aiJIii *Llb 'ktber (■V^rincati and 
Glemilbgi ilk ih« Eait. Rv Cjiptftin liV. 
A^i^E5, R,N.j r n.H., etc. fiy llw Anfbrrr 

Wliih^HPi, ^tKidcbtHr^nq 1 1] ku'tTulmit lu 
dglcE^IVlhiigrilpliT. S to U. patt A*il. £^, 

Arago {T.)" Meteorological Zs- 

duct3ut]"h)c I^bt^im IltnafBoLHT^ Trmuililfd 
tiudpf line |ii|tfHcittr4[9irN[<e at \Anui.*Ct\i. 
fi. EJABTKX, B,A. I4i<v. 1Si. 

Tint VolOinr iif sii unlfflna, Cafjmij^t Enn- 
Uth £-dition oT Kms^^la AmitPt'K Work*, 
tnnilatnj hj Admlimt W. H - ^iliailh , Culoiicl 
{JHliliirC, tbc lt«*b Etadea I'avrlj^ «Bd >ir. 
H«b>ert Gr«iit, M A^ VaL I) . i^ml^tf At^ 

tTQWia^W^ ■("! Till, til., f^if^ d/ £l|«rjfl.. 

fiitfAe^£rirn'{^^ ^«>i ve lJip4't|i«rmUaD. 

Arrows(ttiith<— A ^eogi^plikU 

Dirti<inary of tb« Kolv ^f^riprjffii: LiiflEid* 
ioif alio ^JoiEcFd at Lhe Cttcf Pl^rt^ ^nd 
I'ccule B«tl toned Ell thi« Apnrtrpha,^ Ujr 
tbc Urr. A. AJkhD#iirxTii^ AI.A.^ 18^^, ]f4. 

ArooltL— Po«ms, By Matthew 

Anaold. HecDmt Ealitlcn. Fcp. ArOrAi. M. 

Ainold.^PoeTOS* By Matthew 

Arnaid. S«und Merlft, Kb^ut cmn-ttilrJ 
new J the -ntt EckJlr IvIeL'ltd ffnrai tbc 
ToluiBM of 1JM9 u^ l^itp.fi^*' vickdjmwn. 



Arnold. ^Oakfield^ or, fellow- 

jkiLt \u tSc Kut l|ir W. D. Ajii4Cii^p> 
LiE-Uicnut. ^^ Itfiim^-iLtH bcurnl NtliiTt 
Jufantrf. Tfae ElrcoDd Editieuip leTUcd. 
3TOl4rtiO>t3ta. pHci 'ill. 

Arjiott,— On the smokeleasFire- 

plhr#t Ohloil^tT V4t?pih and ciibtr ibc^ut^ 

fl]d jm4 6* Wx hf nliipi p I u K II ^^LikfinL WpLrm i\ 

\ «nd Vi-EilUktEou. a«- Nnx.AjiHDi-r, M,P., 

Aiutin.^German7 from 17@0 to 

iSti] Oj-, Skelctidi uf Gcnntn hlfa from 
tb« i>«i-i^jrof litit Kmpire Xi> the Eipuliius 
af the ^'rtfluit^ Bf Mm. Al'^tii*. Foitaro. 
price 13*, 

Joanna BaUlie^s I>ramatie and 

Puetl^i] U^nrbi, eompli^tc tn riisE V'nlamet 
ComprUSdir t^t; V\vj% of t1i« Pftiitndi, 
Mi^reLlirfeovi [IruoUr WiflTlrail l>#r«Uilfl, 
Fu^ltiTc PieLiei, (aerer*] warn htt.i. pq1>- 
Jlihtd) , and Ah*Jyj( Oue. S^tcond EdLlian, 
Incliidlilf^ > n^tv LSfe •! JcuuiiJi Dailllc ; w]tli 
I'unmtt «nd Vifiiette-, S'^nat^ rru^vn iro. 
?lfr cLDth^ D]f 4jj. bound tn JDorocco. 

Baker .--The Eifle andtheHonnd 

In CevLon, Bf H. W. E&vbm, Kiq. WUI1 
»evenl n|ttatr«t|i3iiW. pristtd lu (Tolomnii 
>nd £iif ri|T;u,gi un V/uud. .^tO. prtct L4«b 

Bayldon*B Art of Valuing Eents 

eoJ T[i]sj(FS, and Teuaat'i Ifi|(bt u^f £pit>er- 
iDE Bid Q^HiSb^ l^mfrai^ cinEaliLed br 
■evermi SSpr^rbmeri at VhlaatkttiiF wEtli 
nemajki on tbr CultivB^em puFined do 
iktUi in dilTrrcDt iiEtumtMina. \AlIaptGd Id 
tbr Mk^ «]f Landli^rdi, Laud Ajfciita, Ap' 
prAE»(ira, F^imKTf, And Trnnnta. Nm 
Kditiofl [ cOircrtrd vid Tcriacd \f Johh 

Berkeley*— Eeminisoeace* of a 

HunLiman. B7 itiG H^? no u rrklt Jr GRAJfTtW 
I F- Bk^kklbv. Willi futu Etf^hlufi b]r 
I J alia l^ecb. flro. price llr. 

Black^s Practical Treatise on 

Hrcr^bf, baa«d nn Chtmlr^i *uid R^Onu- I 

ml{:Rl FHDClplra : VfVih Vo^ftnnli* h'lf Ptihlt^ I 

&r«flen, 4nci L»it}iii:.lk»n« far PrivRlf: FjhiAk- I 

ilea. N»* Rdktli^Bf itkk A4dStid«l. S^o. I 



NEW WOBKS AND NEW EDITIONS 



; Blaine*8 Encyclopaedia of Kizral 

Sports; or, a complete Accoant, Hlntorieal, 



Practical, and Ueacriptire, of Hontinf, 
Khooting, Fikhlor, Racinir, and other Field 
Sports and Athletic Amusements of the 



present dar. With opwards of 600 Wood< 
i cuts. A New Bdltioo, thoroafhly rerlted 
j byH^BBT HiBOTB*, Ephbm»a, and Mr. 
' A. Graham { with nnmeroaa addidonai 
j lUnstrationa. 8to. price bO$. 
I 

Blair*s Chronological and His- 
torical Tables, from the Creation to the 
present Time: with Additions and Cor- 
rections from the moat aatheutic Writers ; 



Brande.— A Bietionary of Sd- I 

enre, Literatare, and Art i rompriala(tlw 
History, Description and Sdentiie Pite* 



inrladinf the Compntation of St. Paul, as 
ronnectinrthe Period from the Rso^le to 
the Temple. Under the reTisInu of 8i« 



HsK«r Eixn, K.H. New RdiUou, with 
corrections. Imperial 8vo. price 31«. M. 

Bloomfield.— The Greek Testa- i 

mentt With copioas Rngllsh Notes. Critical, 
Philoloffical. and Kxplauatorr. EspeciallT , 
formedfor the ase of adranccd StadenU ana , 
Candidates for Holy Orders. Br the Rer. 
8. T. Bloomptud, 1>.D. F.S.A. New 
Edition. 2 vols. 8to. with Map, price jES. 

Br. Bloomfield*8 Additional , 

Annotations on the abore. 8to. price 16s. 

I Br. Bloomfield*8 College & School 

I Greek Testament. With brief Euelish 

I Notes, chiefly Pbilolofflral and Rzplana- 

I torj. Serenth and ekeaptr Edition, with 

Map and Index. Fcp. 8to. price 7t> M. 

Br. Bloomfield*s College and 

School Le^dcon to th« Greek Testament. 
! Fcp. 8vo. price 10«. M. 



; Bode.— The Absence of Preci- 

i slon in the Pormnlariea of the Church of 

J Rofrlnnd Scriptural and Roltable to a State 

! of Probation: Belaf( the Bamptnn Leeturet 

I for I8&&. Bt the Rev. J. E. Boon, M.A., 

I Rertor of Westwell, and late Stndent of 

j Christ Chorch, Oxford. 8vo.8«. 

Bode.— Ballads from Herodotus : 

With an Introductory Poem. By the Rer. 
J. E. BoDB, M A., late Student of Christ 
Church. Second Edition, with four additi- 
onal Pieces. I6mo. price 7<> 

A Treatise on the Steam Engine, 

in its Application to Mines, Mills, Steam 
Narigatiou, and Railways. By the Artisan 
Club. Edited by John Boornb, C.R. 
New Edition ; with 38 Steel Plates, and i 
849 Wood EBKraWngi. 4to. price S7«. 

Bourne. — A Treatise on the ' 

Screw Propeller : With rarions Suggestions I 
of Imprnrement. By John Boobnb. C.R. ' 



New edition, 
large Plates 
price 38*. 



lent. DJ tlOHIf OODBIfB, U.P.. ' 

I, thoronghly revised ; with SO I 
and numerous Woodcuts. 4to. 



eiples of erery Branch of Hui 
ledge I with the Derivation and DaialtlM 
of all the Terms la renerml use. Edited 
by W. T. Bbandb, F.R.S.L. and K.; auktad 
br Dr. J. Caittin. Seeoad Editkm, if 
TiJcd { with Woodcuts. 8vo. price 00s. 

Professor Brande's X«ectiires on 

Organic Chemistry, as applied to Mum- 
factnres. Including Dyeing, BleacUiiff, 
Calico-Printinr« Sugar Manufacture, tb 
Presenration of Wood, Tfennlag, etc deU- 
verrd before the Members of the Royal 
Institution. Arranged by permlsaion hnm 
the Lecturer's Notes by J. SooPFBrnM, MM. 
Fcp. 8ro., with Woodcuts, price 7*. M. 

Brodie.— Fsychologieal In- 

aiiiries. In a Series of Essays lateiiiad to 
lustrate the influence of the Phjtlcal Or- 
gftuisation on the Mental Faeultlea. By 
ir Bbnjaxin C. Bbobib, Bart., DXJJs^ 
V.P.R.S., Corresponding Member of the 
Institute of France, etc. Second BdWen. 
Fcp. 8vo. price bt. 

Autobiography of James 811k 

Bucklnvham: Including bia Toyaifea, Ti»- 
▼els, AdTentures, Specnli^ionB* SucccsMa, 
and ralurea, frankly and faithfuUy nanaUdl : 
with CharacterUtic Sketches of Public Mea 
with whom he has had personal Intercourie 
during a period of more than Fifty Tmib. 
Vols. I. and II. postSro. ptie«ai«. 

BolL— The Maternal Kanage- 

meut of Children in Health and DisnaM. 
By T. Bou., M.D. New Edition, Fcap. 
8to. price b$. 

Br. Boll's Hints to Kothers finr 

the Management of their Health during 
the Period of Pregnancy and in the Lying- 
in Room: With an Exposure of Pcmalar 
Errors in connexion with those inbleeta, 
etc. t and Hints on Nursing. Ntw Bdihloa. 
Fcp. price 5s. 

Bonsen.— Christianity & Man- 
kind I Their Beginnings and P r o ane eto . 
By C. C.J. BoNSBN, IM>., D.C.L., D.Ph. 
Being a NewEdition, rorrected, rcaodoUod, 
and extended, of Mpflntm mm4 hit Agt. 
7Tols.8TO.price6I.6f. ^ 

•••This Second Edition of the Uippm^ 
tut is composed of three diatlnet wmrka, 
which may be had separately, aa foUcNrai— 

1. Hippolytus and his Age ) or, the Be- 
ginnings and Prospeeta of Chrlatinnkw. 
StoIs.Sto. price l<.lOe. ' 

2. Outlines of the Phlloso^yofUalvnraal 
History applied to Language and ReUiriaai 
Containing an Account of the AlnhnhSHaal 
Conferences. S toIb. 8ro. price If. ISe. 

8. Analecta Ante-Nle«an. S Tola. Svo. 
price S(. Sf . 



PUBLISHED BY LONGMAN, BEOWN, and Co. 



Bnnsen.— Eg3rpt'8 Place in Uni- 

wennl HUtonr: An HUtorical Inreitigation, 
in Five Book*. By C. C. J. Bvnibiv, D.L>., 
D.C.L., D.Ph. Tnnilated from the Ger- 
man, bj C. H. Cottbbix, Req. Bf .A. Witli 
aumeronn lUuitrationi. Vol. I. 8to. 38f. ; 
Vo1.II.8to.80>. 

B u n s e n.— Lyra Germanica : 

Hrmna for the Soiidayi and chief FeitiTala 
of the Chriatian Year. Translated from the 
German by CATBSBiiraWiHKWOBTH. Fcp. 
8ro. 6t. 

«,* This selection of German Hymns has 
been made from a collection published in 
Germany by the Chevalier Bunsen ; and it 
forms a companion volome to 

Theologia Germanica: which 

■etteth forth many £alr Uneaments of Divine 
Truth, and saithvery lofty and lovely thiun 
touching a Perfect Life. Translated by 
SusAMMA WiwKWOBTH. With a Preface by 
the Rev. Chabi.bi SIixoslbt : and a Letter 
by Chevalier Bvhibm. Second Edition. 
Fcp. 8vo. 6t. 

Burton, (B. P.)— Personal Nar- 
rative of a Piinimagre to El Medinah and 
Meccah. BvBicbaboF. BxiBTOMt lieut* 
enant. Bombay Army. In three vnlnmes. 
Vols. I. and It. EL MISR and EL MRD(. 
NAH. with Map and lUoatradong. Vols. I. 
and II 8vo.S8f. 
••• Vol. HI. MECCAH U in the preu. 

Burton.— The IQstory of Scot- 
land, from the Revolntion to the Extinction 
of the last Jacobite Insurrection (1689— 
1748.) ByJoBNHiu.BoBTOir. 2vols.8vo. 
price 26*. 



Bishop Batler*s General Atlas 

of Modem and Ancient Geography : com* 
prising Fifty-two fall-coloured Maps ; with 
complete Indexes. New Edition, nearly all 
re<enmved, enlarged, and greatly im- 
proved; with Corrections from the most 
authentic Sources in both the Ancient and 
Modem Maps, many of which are entirely 
new. Royal 4to. price S4s. half-bound. 

(The Modem Atlaa, 28 full- 
coloured Maps. Rl. 8vo. 12«. 
The Ancient Adas 24 full. . 
coloured Maps. RL 8vo. 12«. 

Bishop Butler's Sketch of Mo- 
dem and Ancient Geography. New Edition, 
, vrtth ■ " " 



thoroughly revised, 
iatroduetoas 



such Alterations 

continually progressive Dis- 
coveries and the latest Information have 
rendered necessary. Post 8vo. price 7t. M . 

The Cabinet Gazetteer: A Popu- 
lar Exposition of all the Countries of the 
World ; their Government, Population, 
Bevennea, Commerce and Inaustries; 
Agricultural, Manufactured, and Mineral 
Products I Religion, Laws, Manners, and 
Social State. By the Author of The Cabi- 
net Letm$fr. Fcap . 8vo. price lOs.M. cloth ; 
or 13f. calf lettered. 



The Cabinet Lawyer: A Popu- 
lar Digest of the Laws of England, Civil 
and Criminal ; with a Dictiouary of Law 
Terms, Maxims, Statutes, and Judicial Anti- 
quities; Correct Tables of Assessed Taxes, 
sump Daties, Excise Licences, and Post- 
Horse Duties ; Post-Office Regulations, and 
Prison Discipline. lOth Edition, compris- 
ing the Public Acts of the Session 1854. 
Fcap. 8vo. price 10«. M, 

Caird.— English Agriculture in 

1660 and 1851 ; its Condition and Prospects. 
By jAXBsCAiBD.Esq., of Baldoon, AvA- 
cultural Commissioner of The Timee. The 
Second Edition. 8vo. price 14t. 

Calvert.— The Wife's Manual? 

or, Prayers, Thoughts, and Songs on Seve- 
ral Occasions of a Matron's Life. Oma- 
mented from Designs by the Author in the 
style of Queen BliMabetk'e Prayer Book. 
By the Rev. Wuuliah Cai.vbbt. Minor 
Canon of St. Paul's. Crown Svo. lOf. 6d. 

Carlisle (Lord).— A Diary in 

Turkish and Greek Waters. By the Right 
Hon . the Earl of Cabusjcb. Fifth Edition. 
Post Svo. 10«.6if. 

Catlow. — Popular Conchology 5 

or, the Shell Cabinet arranged according 
to the Modern System t With a detailed ac- 
count of the Animals ; and a complete De- 
scriptive Ust of the Families and Genera of 
the Recent and Fossil Shells. By Aombs 
Catlow. Second Edition, much improved : 
with 405 WoodcnU. Post Svo. price 14s. 

CeciL — The Stud Parm) or, 

Hints on Breeding Horses for the Turf, 
the Chase, and the Road. By Cbcil. Fcp. 
Svo. with Frontispiece, price ot. 

Cecil.— Becords of the Chase, 

and Memoirs of Celebrated Sportsmen; 
lllustrmting some of the Usages of Olden 
Times and comparing them with prevailing 
Customs : Together with an Introduction 
to most of the Fashionable Hunting 
Countries: and Comments. By Cbou.. 
With two Plates by B. Herring. Fcp. Svo. 
price 7«. M. half-bound. 

Cecil.— Stable Practice ) or Hints 



on TMnlng for the Turf, the Chase, and the 
Road : With Observations on Racing and 
Hunting, Wasting, Race Riding, and Han- 
dicapping. By CbcUi. Fci^t. Svo. with 
Plate, price ht. half-bound. 

The Census of Great Britain in 

1851 : Comprising an Account of the Num- 
bers and Distribution of the People ; their 
Ages, Conjugal Condition, Occupations, 
and Birth-place t with Returns of the Blind, 
the Deaf-and-Dumb, and the Inmates of 
Public Institutions; and an Analytical In- 
dex. Royal Svo. 5«. 



NEW W0EK8 AND NEW EDITIONS 



Ohevrenl's Principles of Har- 
mony and Contnat of Colon n, nnd their 
AppU«Ulon« to the Arte t Including Paint- 
ing, Interior Decoration, Tapeatrlei, Car- 
peta, Mos^ca. Coloured Glasing, Paper- 
staining. Calico Printing, Letterpreas 
Printing, Mu Colooring, Dreaa, Landicape 
and Flower Gardening, etc. Timnalated br 
Chablb* Ma«tbx.. Second Edition ; with 
4 Plates. Crown 8vo. I Of. M. 

01int<m.--Llterary Bemains of 

Henrr Pjrnea Clinton, M.A. Anthor of the 
Fatti Hellentei the FumU J20«m«I, etc. 
Comprlalng an Autobiography and Literary 
Journal, and brief Eaaaya on Theoloidcal 
Subject*. Edited by the ReT. C.J. Ftxu 
CuK TON, M Ji, Post 8vo. price 9f. td. 

Conversations on Botany. New 

Edition, improved I with 23 Plates. Fep. 
8to. price 7: M. l or with the Plates 
coloured, iii$. 

Conybeare.— Essays, Ecclesias- 
tical and Social : Reprinted, with additions, 
from the Bdinhurgh Review. By the Rer. 
W. 3. CoirrBBABS, M.A., late Fellow of 
Trinity College, Cambridge. 8vo. 12f . 

Oonybeare and Howson.— The 

Life and Epistles of Saint Paul: Com- 
priring a complete Biography of the Apostle, 
and a Translation of his Epistles inserted 
in Chronological order. By the Rer. W. J. 
CoNTBBABB, M.A., and the Rer. J. S. 
HowsoN, M.A. With 40 Steel Plates and 
100 Woodcuts. 3 vols. 4to. price £2, 8$. 

Br. Oopland*s Bictionary of 

Practical Medicine t Comprising General 
Pathology, the Nature and Treatment of 
Diseases, Morbid Structures, and the Dis- 
orders especially incidental to Climates, to 
Sex, and to the different Epochs of Life, 
with numerous approved Formula of the 
Medicines recommended . Vols. I . and II . 
8to. price igS i and Parts X. to XVI. price 
4«.6tf.each. 

Cresy's Encyclopaedia of Civil 

Engineering, Historical, Theoretical, and 
Practical. Illustrated by upwards of 8000 
Woodcuts, explanatory of the Principles, 
Machinery, and Constructions which come 
under the DlrecUon of the Ciril Engineer. 
Sro.priceigS. ISs.M. 

The Cricket-Pield) or, the Sci- 
ence and History of the Game of Cricket. 
By the Author of Prhteiples of Scientific 
Battiuig. Second Edition t with Plates and 
WoodcQts. Fcp. 8vo. 5«. half-bound. 

Lady Gust's Invalid's Book.— 

The Invalid's Own Book t A Collection of 
Recipes from Tarions Books and various 
Countries. By the HonoiaraUe Last CSvst. 
Fcp. 8to. price St. M. 



The Bev. T. Bale's BomMrtie 

Liturgy and Family Chaplin, In Two Parts i 
The IitrstPart being Church Serrieea adi^Cad 
for Domestic Use, with Prayera fmr ereiy 
Day of the Week, selected exclnslrclybiMB 
the Book of Common Piayer. Ptirt II. 
Comprising an appropriate ScmuMi Cor every 
Sunday In the Year. 3d Edition. Pott 410. 
Slf . cloth t SU. M. calf I or JSl. 10». noroccow 

R*..«..».i.i Thb Fascxlt C«aw.Aiir, Its. 

Separately | ^^, DoMBSwoIiiTOBOY, !•■.«. 

Bavy (Br. J.)— The Angler and 

his Friend; or. Piscatory Colloqniee and 
Fishing Excursions. By Jork Datt, ILD., 
F.R.S., etc. Fcp. 8vo. price 6t. 

Belabeche.— The Geological Ob- 
server. By Sir Hbivrt T. DUiABaraai; 
F.R.S., late Dirertor-General of th« Um- 
logicalSurvev of the United Kingdoa. New 
Edition ; with numerous Woodcals. 8ff«* 
price 18s. 

Belabeche.— Beport on the Geo- 
logy of Cornwall, Devon, and West Somer- 
set. By Sir Hbnbt T. Dblabbchb, V.R.8. 
With Maps, WoodeuU.aBdUPlatn. Swo. 
price 14*. 

Be la Bive.— A Treatise on Elec- 
tricity, in Theory and Practice. By A. 
Db la. Bitb, Professor In the AendMiy of 
Geneva, in Two Volumes, with WKmmvmm 
WoodEngnvings. Vol.1. 8vo. pile* tts. 

Bennistonn.— Memoirs of Sir 

Robert Strange, Knt., Engraver. Menk«r 
of several Foreign Academies of Daalgn; 
and of his Brotber-in-Law, Andrew Lnua- 
den. Private SecreUry to the Stuart Prloces, 
and Author of The Antiquitiei ef H«me, 
By Jaicbs Dbhkistoon, of Dennisloua* 
Author of Afemoirt •/ the iJmket ^ Urhim: 
3 vols, post 8vo., witii lllnstratlona, 3U. 

Biscipline. By the Author of 

** Letters to My Unknown Friends," «te. 
Seeond Edition, enlarged. 18oio.prie«Ss.M. 

Eastlake.— Materials for a Wmt 

tory of Oil Painting. By Sir CHAmx.u 
Look Eastx.akb, F.R.8., F.S.A., Prealdeiit 
of the Royal Academy. Svo. price ISs. 

The Eclipse of Paithf or, a 

Visit to a Religious Seeptle. Sevoafth 
Btition. Fcap. Svo. price fa. 

A Befence of The Eclipse ef 

Faith, by iu Author : Being a RflJolnd«r to 
Professor Newman's Replw. Second Wi- 
tion, revised. Post Svo. price fi>. 6rf. 

The Englishman's Greek Oon- 

cordance of the New Testament: Bolog •■ 
attempt at a Verbal Connexion botweoa 
the Greek and the English Textii ladwdhg 
a Concordance to the Proper Namei, whC 
Indexes Oreek-English and Enrilah-Onrt. 
New Edition, with ■ new iBdas, Boynl 
Svo. price 43«. 
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The EnglislmuuiVi Helxrew and 

Chaldee Coneorduice of the Old Testa- 
ment : BelBf an attempt at a Verbal Con> 
nezloD between the Orlfinal and the 
BngUeb Tranalationi t with I«dezei« a Llit 
of the Proper Name* and their Oecarrencei, 
etc. 3 Toll, rojal 8to. price jBS. 18*. M. ; 
large paper* Mi. 14*. 64. 

Ephemera. — A Handbook of 

Angling I Teaching Fljr Fiihing, IVolling, 
Bottom Ftehing, and Salmon FlAing ; with 
the Natnral Hlatorj of Mtct Flab, and the 
best Modes of Catcliing them. Bj Ephx- 
aumA. TUrd and ehei^cr Edition, cor- 
rected and improredi with Woodcuts. 



Fep.Svo. price tf. 

Ephemera," The Booh of the 

Skim'in i f'cunpftiUif the The^rT,PrSn«lil^ltft» 
Anil Pnn:ilfe ft V[j^¥^thJtit$ iQt Salman ] 
l4aiio( iTiiotl SdliPOo FH*i fCff t^erf fOtfd 
RLTcr !n thr Rnitiir« ; ttie Jis-latti nutvry 
til tbe S&jnocif «L1 iti knunrn HkbUt ijc- 
kcribpcfp uid LLfl beat wkw uf kr() fi^c ^iiltf 

coSi^umf iCiignTinirv at ^almitn Fllci mnt^ 
!!liil[nf][] FiT' Bf EfflAXtn^s mttblcd br 
A-fEHUfw V[>tipia^ F?|i. SrOh *kih coloujEd 

W. ErskiBe, Eiq.— History of 

India under Baber and Hnmijun, the First 
Two Sovereigns of the House of Tklmnr. 
Bj WnuAM BmsKXKB, Isq. S vols. 8vo. 
price Ml, 19$. 

raraday (Frofbssor).— The Sub- 

Ject'Matter of Six Lectures on the Non- 
MetalUe Elements, delirerwl bafovs the 
Members of the Rojal Instltation by 
Professor Fabaoat, D.C.L., F.R.8.» 
etc. Arranged bv permission from the 
Lecturer's Notes br J. SoorrmtM, MJI. 
Fep. Sra. price it. 9m. 

Franda.— Annals, Anecdotes, 

and Levendst A Chronicle of Ufe Aasoiw 
ance. By Johk FmAKois. Poet 8vo. 8a. 6tf. 

Francis.— Chronicles and Cha- 
racters of the Stock Bsehangc By Joxk 
FmAMcn. New Edition, reirlsed. 8ro. 
price lOf. M. 

Oilhart.— Logic for the lUllion : 

A Fandliar Esposition of the Art of Reason- 
Ing. By J. W. GuBABV, F.B.8. Fourth 
Bditifti with Portrait of the Author. 
iSmo. price St. M. 

Gilbart.— Loffic for the Tonng: 

Consisting of 1^entT<fTe Leiaons in the 
- • ,. SelMt^fi«mthe£«rfe 



Artof 

of Dr. leaae WutU. By J. W. Gilsajw. 
F.B.8. lteo.priMl«. 

Ctoldsmith's Poetical Works. 

Edited by BoMoir Cokxbt, Esq. IIlus- 
trated by Wood Engiwriaga, from Designs 
byMembenof Uirktehloff Club. Square 
crown 8t«. cloth, 9l«. t moeoeeo, Ml, 16e. 



Gosse.— A Naturalist's Mourn 

in Jamaica. By P. H. Oosn, Bq. With 
PUtcs. Pott 8ro.priee 14a. 

Essays on Political and Social 

Science. Contributed chiefly to the SAm- 
imrgk «ff»l«f. By Wuuax B. Gbxo, 
3 Tols. 8to. price S4a. 

Gnmey. — Historical Sketches 

lUastrating some Memorable Brents and 
^Mchs, from A.D. 1400 to a.d. 1M6. By the 
Rer. JoHK flAxroair GoBwav, M.A. 
Fcp. 8to. price 7*. M. 

Gnmey.— St. Louis and Henri 

IV. Being a second Series of Historical 
Sketches. By the Rer. J. Hamppbii Gub- 
vxXfUjL, Fcp.Svo. 6«. 

Gwilt. — An Encyclopaedia of 

Architecture, Historical. Theoretical, and 
Practical. By Josbpb Gwilt. Illustrated 
with more than IfiOO BngrraTingi on Wood, 
from Desif ns by J. S. Gwiu. Third mmd 
•ftecper BditfoB. Sro. price 4Sa. 

Hamilton.— Discussions in Phi- 
losophy and Literature, Bdncatimi and 
UniTersityRefdrm. Chleflyfhnn the Sdln- 
imrfk lwvf«wi corrected, rindieated, en- 
larged, in Notes and AMwndices. By Sir 
WnxiAK HAxzz.Toir, Bart. Second Edi- 
tion, with Additions. 8to. price 91a. 

Hare (Archdeacon).— The Life 

of Luther, in Forty-eight Historical Ba- 
graTlngs. By GrsTAT &9if le. WHh Bs- 
planattons by Archdeacon Habb and 8u- 
SAKMA WiXKWOBTH. Square crown Bt; 
[/« thtprmt, 

Harrison.— The Light of the 

Forge I or. Counsels drawn from the Slek- 
Bed of E. M. By the Re?. WnxiAM 
Habbisox, M.A., Domestic Ch^lain to 
H. R. H. the Duchess of Cambridgo. With 
S Woodcuts. Fep. Sro. price Si. 

Harry meover.— The Honltaf- 

Field. By Habbt Hxbotbb. With 1^ 
Plates. Fcp. Sro. Ca. 

Harry Hie oTcr.- Practical 

Horsemanship. By Habbt Hnoraf* 
WltiiSFIatea. Fcp. 8to. Ca. hdl^bonad. 

Harry Hieover.— The Stud, fbr 

Pracucal Purposes and Practical Mont 
bring a Guide to the Choice of a Home lor 
use more than tot show. By Habbt Hb- 
OTBB. With S Plates. Fcp. 8vo. pike *a. 
half-bouad. 



Seorer.— The Pocket 

Studt or. Practical Hints on the 
' of the Stable. By Habbt 



Harry 

and the 



Fcp. 8ro. price Sa. half^ound. 
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NEW W0BK8 AND NEW EDITION? 



Harry Hieover. — Stable Talk 

and Table Talk t or Spectacles for Yoanf 
SportameB. Br Habbt Hibovbb. New 
Edition, 2 toU. 8vo. with Portrait, 24a. 

Hasaall, (Dr.)— Pood and its 

Adnlteratlona i Compriiinf the Reporta of 
the Analrtieal Sanltarj CommlHioa of The 
Lmntet for the Yean 1861 to 1864 inclnslTe, 
reriaed and extended. Bj Abthub Hxu. 
HAiaAU,. M.D., etc.. Chief Aiialjrat of the 
Coaunisdon; Author of The Miero$eopi€aI 
Amatamf •/ tkt Hmmnn Bodjf, Sro. wUh 
I69Woodcnts, price 28(. 

Col. Hawker*8 Instraetioiis to 

Younff Sporumen in all that relates to Guns 
and Shooting. Tenth Edition, reriaed and 
bronirht down to the Present Time, bj the 
Author's Son. Major P. W. L. Hawkbb. 
With a New Portrait of the Author, from a 
BniC l>7 Vf. Behaes, iCsq. ( and Bumeroos 
ezplanatorj Plates and Woodcnu. 8to. 21*. 

BkTdn^s Ecpk of Dignltlefli 



*pf tbf Hritiili BraplrPt CltU, Kcc] Mlaitical, 
Jih^lnHjil, 1rii|Utk,TT, N«vaL And Municipal^ 
f^tn the EarlieBt: Pertaai to the Prpicnt 
Tlmei eompllvd cUcfl? fran ihc Itccordi uf 
tta PablLc OfScei. Tbi^Blhcr ^-ilb the So- 
TEFEi^iof EaiDpe, fron the F(»ai>dn(kon uf 
tbctr rtupfctlTf SUtci L Ihc f*<ersge aHil 
HotrLHtr uf threat Britain \ afln) « dimcrQlU 
^Ebcr Lt»ta. BciiiK- *. NtMf KiJilioai m- 
tiH3»Tt| widtont][itt«l,4]r B4r«tiOn'> Pdiillei] 

Haydon.— The Life of Benjamin 

Robert Haydon, Historical Pdnter, from 
his Antobiosraphr and Journals. Edited 
and compiled bf Tox Tatlob, M.A., of 
the Inner Temple, Esq.; late Fellow o' 
Trinitf College, Cambridge ; and late Pro< 
fessor of the English Language and Litera* 



the Inner Temple, Esa.; late Fellow of 
«._._._«.. "rlige; and • - -- 

tare in UnlTeisitr College7l<ondon. Se- 
cond Edition, 3 Tols. post Sro. price SU. M. 

Sir John Herschel.— Outlines 

of Astronomy. Br Sir Jobk F. W. ELbrs- 
OBBi., Bart. etc. New Edition ; with Plttes 
and Wood EngraTlngs. 8to. price 18«. 

Hill.— Travels in Siberia. By 

8. 8. Hxxj,. Author of Travela om the 
Shorea •/ the Battle. With a large 
coloured Map of European and Asianc 
Buisia. 2 Tola, post 8to. price 24s. 

Hints on Etiquette and the 

Usages of Society: With a Glance at Bad 
Habits. New Edition, rerised (with Ad- 
ditions) by a Lady of Rank. Fcp. Sro. price 
Half-a-CrowB. 

Lord Holland's Memoirs. — 

Memolra of the Whig Party during My 
Time. Br Hbhrt Biohabd Lord Hol- 
I.AKD. Edited by his Son, Hbkrt Ei>- 
WARo Lord Hozxako. Vols. I. and II. 
post Sro. price 9s. (id. each. 



Holland.— €hapters on Mental 

Physiology. By Sir Hbhrt Houjuoi, B«(t.t 
F. R.S., Physlcian-Extraordioary to the 
Queen. Founded chiefly on Chapters coa- 
Uined in Medieal Notee mnd RiJleetUm*, 
fSro. price 18f.], by the same Autlior. 8*o. 
price iOs.M. 

Hook. — The Last Days of Our 

Lord's Ministry ; A Course of Lectures on 
the principal Erenu of Paaaion Week. By 
W. F. Hook, D.D., Chaplaia in Ordiaaqr 
totheQueea. NewEditioa. Fcp. Sro. Ss. 

Hooker and Amott*s British 

Flora; Comprising the Phsnogamous or 
Flowering Plants, and the Fema. Th* 
Serenth Edition«with Additions and Correc- 
tions, and numerous Figures, iUustratire 
of the Umbelllferons Planta, the Compo- 
site Plants, the Grasses, and the Feraa. 
l2mo. with 13 Plates, price 14t., witktke 
Plates coloured, price 21s. 

SirW. J. Hooker*sPopiilar Guide 

to the Royal Botanic GARDENS of Kew. 
New Edition; with numerona Wood Sn- 
grarings. l6mo. ptice Sixpence. 

Hooker.— Museum of Economic 

Botany ; or, a Popular Guide to the UbcM 
and Rematkable Vegetable Products of the 
MUSEUM in the Royal Gardens of Kew. 
By SirW. J. Hookbr, K.H., D.CX. Obob, 
F.R.A. and L.S. etc.. Director, l^tk 89 
Woodcuta. 16mo. price Is. 

Home's Introduction to the 

Critical Studr and Knowledge of the Holjr 
Scriptnres. A New Edition, rerised, cor- 
rected, and brought down to the present 
time, br T. Hartwbu Hormb, B.D. (the 
Author); the Rer.SAMUBLDAvissOM, D.D. 
of the Unirersitr of Halle, and LL.D. ; and 
S. Pridbavx iStBoxiXBS, LL.D. 4 rols. 
Sro. [/« tiej^rese. 

Home's Compendious Introduc- 
tion to the Studr of the Bible. Being br 
Abridgment of tne Author's _/«frerfifeTie» 



to the CrMeal StMdff and Knowledge of 
the Half SeHpturea. New Edition ; with 
Mi^s and other Engrarlngs. 12bo. price 9». 



Home.— The Communicant's 

Companion : Comprising an HIatorieal 
Essay on the Lord*$ Supper t Medlutioaa 
and Prayers for the Use of Cdmai«tticaflM»| 
and the Order of the Administratibn of the 
Lord's Supper or Ho/jr CofR«M«le«. B7 
the Rer. T. Hartwbjlz. Horitb, B.D. 
Royal S2mo. 2t. dd, i morocco, 4s. M. 

How to Nurse Sick Children s 

Intended especially aa a Help to the Nursea 
in the Hospital for Sick Children t but cob* 
taining Directions of serrice to all who kafre 
the cluirge of the Young. Fcp. Sro. Is. M. 

Howitt.— (A. M.) Aa Art Stu- 
dent in Munich, By Ahva Mart Howm, 
2 rols. post Sro. price lis. 
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Howitt.— The Children's Year. 

Bj Mart Howitt. With Four UlastnttionSi 
from Designs br Akha ILlbt Howitt. 
Square 16mo. pnce 5t. 

Howitt.— Land, Labonr, and 

Gold; or, Two Years in Victoria. Witlk 
Visits to Sydney and Van Diemen's Land. 



HmnphTeys. — Sentiments and 

Similes of Slialcspeare. Witii an elaborately 
illnminated border in the characteristic 
style of the Elisabethan Period, maasire 
canred corers, and other Embellishments, 
designed and executed by H. N. Hum- 
FHBBTi. Square, post 8ro. price Sis. 



SI w^*?f/J H^Ji^^^,ST«?t'8TJ^i^; Hunt. -Researches on Light in 

By WiLLiAK Howitt. 3ToU.post8TO.2U. ,,.«v^,^j R.i^on.. ll«.h«H„f. C«b. 



William Howitt*s Boy*s Conn- 
try Book. Beinr the real Ufe of a Country 
Boy, written by Himselft ExhibiUng aU 
the Amusements, Pleasures, and Pursuits 
of Children in the Country. New Edition ; 
with 40 Woodcuts. Fcp. 8to. price 6«. 

Howitt.-TheRiiralLife ofEng- 

land. By Wiu.iam Howitt". New Edition, 
corrected and rerised i with Woodcuts by 
Bewicli and Williams. MecUum Sto. 2U. 

Howitt.- Visits to Remarkable 

Places; Old Halls, Battle-Fields, and 
Scenes illustratlTe of Striking Passages in 
English History and Poetrr. By Wuxiam 
Howitt. New Edition; with upwards of 80 
Woodcuts, first and Second Series, me- 
dium 8to. price 2U. each. 

Hae.-The Chinese Empire : a 

Sequel to Hue and Gabet's Jeumev tkreugh 
Tartorp and Thibet. By the Abb6 Ho«, 
many years Missionary Apostolic in China. 
Copyright .Translation, with the Author's 
sanction. Sewnd Sdition, with coloured 
Map and Index. 3 toU. 8to. 34«. 



its Chemical Relations ; Embracing a Con< 
sideration of all the Photomphic Proces- 
ses. By RoBBRT Hunt, F.R.8., Professor 
of Physics in the Metropolitan School of 
Science. Second Edition ; with Plate and 
Woodcuts. 8to. price 10s. 6rf. 

Idle.— Hints on Shooting, Fish- 
ing, etc. both on Sea and Land, and in the 
Freshwater Lorhs of Scotland t being the 
Experiences of CHRisrorBBB lou, Esq. 
Fcp.8TO.5s. 

llrs. Jameson's Legends of the 

Saints and MartTrs. Forming the First 
Series of Smered and Legendary Art. 
Second Edition t with numerous Wood- 
cute, and 16 Etchings by the Amthor. Square 
crown 8to. price 28«. 

llrs. Jameson's Legends of the 

Monastic Orders, as represented in the 
Fine Arts. Forming the Second Series of 
Sacred and Legendarff Art. Second Edi- 
tion, corrected and enlarged ; with 11 Etch- 
ings by the Author, and 88 Woodcuts. 
Square crown 8to. price 88c. 

llrs. Jameson's Legends of the 



Hudson's Plain Directions for l^I^Vi\Tt'^lV'S^L3^!t'Si 



Making Wills in conformitT with the Law t 
with a clear Exposition of tne Law relating 
to the DUtribuUon of Personal Estate in 



Madonna, as represented in the Fine Arts. 
Forming the lliird Series of Sacred and 
Legendary Art. With 66 Drawings by the 



the case of Intestacy, two Forms of Wills, 
and much useful Information. New and 
enUi^ed Edition ; including the prorisions 
uf the Wills Act Amendment Act. Fcp. 
8to. price 3«.6tf. 

Hudson's Executor's Guide. 

New and enlarged Edition i with the Addi- 
tion of Directions for paying Succession 
Duties on Real Property under Wills and 
Intestacies, and a Table for finding the 
Vdnes of Annuities and the Amount of 
Legacy and Succession Duty thereon. Fcp. 
8to. price 6«. 

Humboldt's Cosmos. — Trans- 
lated with the Author*s authority, by Mrs. 
Sabibb. Vols. I. and II. 16mo. Half-a- 
Crown each, sewed; 8«. 6d. each cloth : or 
in post 8to. 13«. M. each cloth. Vol. III. 

rst 8to. 12«. 6d. cloth: or in tSmo. Part 
it. M. sewed, U. id. cloth { and Part 
II. 8s. sewed, it. cloth. 

Humboldt's Aspects of Nature. 

Translated, with the Author's authority, by 
Mrs. Sabiitb. New Edition. 16mo. price 
6«. : or in 3 toU. Si. M. each cloth ; 3s. M. 
each sewed. 



Author, and 163 Wood BngraTings. Square 
crown 8to. price 38«. 

Mrs. Jameson.— Sisters of Cha- 
rity, Catholic and Protestant, Abroad and 
at Heme. By Mrs. Jambsob, Author of 
Sacred and Legendary Art. Second Edition, 
with a new Preface. Fcp. Sro. 4«. 

Jameson.— A Commonplace Book 

of Thoughta, Memories, and Fancies, Ori- 
ginal and Selected. Part I. Ethics and 
Character; Part II. Literature and Art. By 
Mrs.jAMBsoir. With Etchings and Wood 
Engrarings. Square crown 8to. price 18s. 

Jaquemet.— A Compendium of 

Chronology! Containing the most important 
Dates of General History, Political, EccU- 
siastical, and Literary, from the Creation of 
the World to the end of the Year 1864. By 
F. H. Jaqobmbt. Edited by the Rer.JoHH 
A1.C0BM, M.A. Post 8to. 7s. 6d. 

Lord Jeffirey's Contributions to 

the Edinburgh Reriew. A New Edition, 
complete in One Volume ; with Portrait and 
Vignette. Square crown 8to. 3l«. cloth; 
oraOf.calf. 

••• Also a LIBRARY EDITION, in S 
toU.Sto. price 42i. 
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NEW WORKS AMD NSW EDITIONS 



Biihop Janmy Taylor's Enttn 

Wark«i With Ui Life, tor Bishop Hubk. 
BcHm4 ud eomeud br the Rtr. Cbabui 
Faob Emii, Fellow of Oriel ColUfe, Os- 
fold. CoMpUte In IOtoIi.Svo. Vk, M. Mch. 

Johxif and NicoUs.— The Galen- 

dw of Vlctorf t Bainf a lUeord of BritUh 
Valonr and Con^attt br 8m and Land, on 
ererr Dmj In the Year, from the Barlleat 
Period to the Battle of Inkennann. Pro- 

ieetcd and commeneed bj the late Major 
foMi, R^. t completed bj Lieut. pTh. 
NI0OZ.AI, RJI. Fcp. 8vo. price li§. 6d. 

Johniton.— A Hew UeUoiuury of 

Geofraphr, DeecriptiTe, Phftical, Btatta- 
tical, and Hietorlcali Formlnr a complete 
General Gaaetteer of the Worid. Br A. 
Ksm JoBHiTOii.F.R.8JI. St—mdBMtiatt, 
broofht down to Maj. 185S ; in 1 toU of 1360 

KM, compriaiBr abont M/NW Namet of 
cea. 8vo. IS«. doth i or half-bonnd in 
misia,4U. 

Jones (Owen).~Tlowen and 

their Kindred Thonrhta: A Series of 
Btaasas. By Mast Anmb Baooh. With 
beantifnl lUnatrations of Flowers, deiifned 
and exaented in Iltnminated Prlntinf br 
Owen Jones. A New Edition. Impl.lro. 
[Ntmr^ r WMlj f. 

Xali8c]i.-Hi8torical andOriti- 

cal CoBunentarr on the Old Testament. Br 
Dr. M. KauM«. Bf.A. First Portlon- 
Bsodusi in Hebrew and BnrUsh, with 
copioBs Nous, Critical, PhiloIogk»l, and 
B^planatorj. Svo. lit. 

•«• An Edition of the E«edte, as abore 
(for the ose of English readers), comprisiBf 
the English Translation, and an abridged 
Cemmeatarr. 8ro. price ISc. 

Kemble.— The Saxons in Eng- 
land : A History of the English Conmon- 
wealth till the period of the Norman Con- 

1??*' - 5'- '<»■" MlTOBBM. KbMBU, 
I.A., F.C.P.S., etc. S Tols. Sro. price 28«. 

Kemp.— The Phasis of Matter: 

Being an Ontline of the Discoreries and 
Application of Modem Chemistry. By T. 
LiNOLBT Kbmp, M.D., Author of Th0 
Natural HUtorp ef Creation, imdieaUona 
9f ImttintU etc. With 148 Woodcuts. 
3 TOls. crown Svo. Sis. 

Sesteven.— A Mannal of Do- 
mestic Practice of Medicine, etc. By W. 
B. KsBTBrBjc, F.R.C.S. Sonare post Sro. 
[/«(*« j»r«tf. 

Kippi8*s Collection of Hymns 

and Psalms for Public and Prirate Worship. 
New Edition t including a New Supple- 
ment by the Rer. Edmvkd Kbll, M.A. 
ISmo. price 4f . cloth \ or 4s. M. roaa. 



Kirby k. Spenoe's Introdnetiim 

to Entomology \ or, Elements of the Na- 
taral History of Insects: cossprising aa 
acconnt of noxious and nsefnl insecUf of 
their Metamorphoses, Food, Stratwems, 
Habitations, Societies, Motions, Noises, 
HybematloB, Instinct, ete. NewRdltloB. 
S rols. Svo. with Plates, price 81«. M. 

Laing*s (8.) Observations on the 

Social and Political State of Deaaiark and 
the Duchies of Sleswich aad Holsteinln ISili 
Being the Third Series of Notf e/ « n«. 
veUer. Sro. price 1S«. 

Laing*s (S.) Observations on the 

Social and Political State of the Enropeaa 
People In 1848 aad U48i Being th« S*. 
cond Series of ^ef «• tif m TrmveUtr. Sro. 
price 14t. 
••• The Fir$t 89rle$, la leao. price St.M. 

L. E. L.-The Poetical WorlDi 

of Letitia Elisabeth Laadon. NcwBditkmi 
with S Vignettes by Richard Dogrle. S r«ls. 
Umo. price lOs. cloth I moroeco,3le. 

Dr. Latham on Diseases of the 

Heart. Lectures on Subjects eoBBected 
with Clinical Medicine t Diseases at tkm 
Heart. Br P. M. Latham, M.D., Phyalclaa 
BBtraordlnary to the Queen. New UltlaA. 
S rola. Itmo. price ISs. 

Ifrs. S. Lee's Elements of Na- 
tural History i or First Principles of Zoo- 
logy i comprising the Principles of Claasi- 
fcation, interspersed with amusing ami 
instmctire Accounts of the most remarfc- 
able Animals. New Edition, 



Sro. price 7«'6d. 



T.:icSt%[ 



Lindley.— The Theory and Prac- 
tice of Horticulture ; or, an Attempt to 
explain the principal Operations of Onnten- 
ing upon Phrsioiogical Grounds : Being the 
Second Edition of the l%gorp o/Hartteml' 
tare, much enlarged ; with 96 Woodcuta. 
By John Likolbt, Ph.D., F.E.8., Vice- 
Sec reUry of the Horticultund Society t 
Professor of Botany in Unirersity CoUmb. 

f^nHnn SVO. 21S. 



Dr. John Lindley*s Introduction 

to Botenr. New Edition , with C orrectlons 
and copious Additions ; Six Plates bhA 
numerous Woodcute. Sro. price 24#. 

Linwood.—Anthologia Ozonien- 

sis ; sire, Florilegium e luslbus poeticis dl- 
rersonun Oxoniensium ttrtecis et Latinis 
decerptum. Curante QuumLuo Lnrwooo. 
M.A. Sro. price 14s. 

Lorimer's (OLetters toaTonng 

Master Mariner on some Subjects coonectcd 
widi his CalUng. New Edition. Fcp. Svo. 
price fis. td. 
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LARDNER'S CABINET CYCLOPAEDIA 

r Hiatorj, Bion-aphy, Utcratwe, the Arts and 8dencei« Natvral HiitOTj, and llanv- 
fectwrei : A Sailei of Original Worlcs bj 



SIR JOHN HER8CHEL, 
SIR JAMBS MACKINTOSH, 
ROBERT 80UTHEY«_ 
SIR DAVID BRKWaTER, 
THOMAS lUIOHTLBY, 
JOHN F0R8TBR, 



SIR WALTER SCOTT, 
THOMAS MOORE. 
BISHOP THIRLWALL. 
THE REV. 6. R. OLEIO, 
J. C. L. DB SISMONDI, 
JOHN PHILLIPS, PJlis., G.8. 



Ajtd othbr EmiTBirT Wamns. 

Complete in 133 roll. Pep. Sro. with l^gnette Titles, price, in cloth, Nineteen Oolaeaa. 

The Works $epantelg,ln Sets or Seriet,price Three Shillings and Sixpence each Volume. 



^JU«le/lA« WORKS 99mpm$imgtke CABINET CYCLOP JU>IAi— 



1 . Beli*s Hiitorr of Rnssia . B toIs, 
8. BeU>flLiTesofBritUhPoett,3Tols. 

5. Brewster's Optics, . . 1 toI. 
4. Cooley*s Maritime and ln« 

lan* Dtocorerr . BtoIs. 

6. Crowe's Historr of Ftaaee, BtoIs. 

6. De Morgan on Probabilities, I Tol. 

7. De Sismondi*s History of^ 

the Italian Republics . I rol. 

8. De 8lsmoBdi*s FfeU of the 

Roman Empire ■ . . Srols. 
•. Donuran's Chemistry . 1 rol. 

10. Donoran's Domestic Bco- 

nomy .... 3 vols. 

11. Dnnham's Spain and Por- 

tugal .... 6to1s. 
13. Dunham's History of Den- 



mark, Sweden, and Nor- 
way .... StoIs. 

15. Dunham's History of Po- 

und .... iTOl. 

14. Dunham's Oermanie Em- 
pire .... StoIs. 

16. Dunham's Europe during 

the Middle Ages . . 4toU. 

16. Dunham's Briush Drama. 

tiats .... Srols. 

17. Dunham's Lives of Bariy 

Writers of Great Britain, 1 toI. 

18. Fergus's History of the 

United SUtes . . StoIs. 

19. Fosbroke's Greek and Ro- 

man Antiauities . . Srols. 

30. Forster's Lires of the 
Statesmen of the Com- 
monwealth . . firols. 

SI. Gleig's Lires of British 

MUitary Commanders B rols. 

33. Grattan's History of the 

Netherlands. . . 1 roL 

38. Hensiow's Botany . . 1 rol. 

34. Herschei's Astronomy . 1 rol. 

35. Herscbers Discourse on 

Natural Philosophy . I rol. 

36. History of Rome . Srols. 

37. History of Switserland . I rol. 

38. Holland's Manufactures In 

Metal, .... Brols. 

39. James's lires of Foreign 

Sutesmen . . . Srols. 

30. Kater and Lardner's Me- 
chanics . . Iroi. 

SI. Kelghtley's OutUnes of 

History . . . . I rol. 

33. Lardner's Arithmetic . IroU 

33. Lardner's Geometry . I rol. 



10s. M. 84. LuvlnEr on Heat . 1 tdL 

7s. 35. Lardntr'iHj'dTDitattCiaad 

36. lATdDcrnikd Wiil1crr'sSIe^L->. 
lOs. 6li. trlcityand ilR^neLtim, ^tqLi^ 

IQ$.M. 37. Uukliiitnth^ Koritcr^ and 
St. 94. Cnurtc my ' 1 LI vai of BrL- 

9$.6d. 38. UALhlaLuih, WaLlice, and 
Hell't Hkionr of Kng- 
7*. lanii H . . . LP roll. 

9$, id. 89. MonTEOm^rYii^d ;Sii«lley*s 

7«. v^M FHj{|ii^r««Aatb«n,3 rols- 

40. Moorv'i Hi»to r^ Af ( re ta^ < 4 to 1 1 . 
]7«.M. 41. Nif o[m's ChroDipl&jy of 

Hitlarf. , . 1 rol. 

43. fbillipt' Trealliti on Oro- 
10«.6tf. 1l>iit .... STolt. 

ia, Poir^ri'iHliUtT of Natural 
B«.6tf. fblkitophy . . . 1 T«L 

44. foTtEr't TrraLtie DQ tbe 
10«.64. MaN.ir>u:t«reofS3Lk . Irql. 

49. PiJTtcr'l Mnaufntloes of 
14«. Force Lain luirl rilu4 . lv«l» 

4<!, Ro^r^t^* britiib L«WVA<t ITOU 
7«. 47.t£catl^» Hiitory of kmt- 

Uiid .... 3Tolft. 
Zi.U. 48. SbcMcr'tLltetcifEmlaeflt 

Fi«ocb Anthori . . jItoI*. 
7s. 49. 3bv<^lLwd Kvi fSwuiniop"* 

lfid«£t» .1.-1 rol. 
7«. SO.JJoatbeVlLlres of BritUh 

Ailtnlfmlp . * . ArdlS' 
51. £te1ibitl.ff'l Cbufpli Kistory, ^roli. 
17s. <tf. 53. StebbStiff'i Histc^r^oJ the 

HpfofoiiitluEi ' . i euls. 

10f.64(. 53. SfralofeOb'! DlKOOfif Qfl 

Natural Hiitury - . 1 tdI. 
8s. 64. 64. awdmsub^i Nhtural HU- 
8s. 6tf . lorr aiid CLsa»(icatlun of 

8«.64f. AnWla . . IfoL^ 

56. ^w&lniMli't RiibiLtand Ip- 
8s.6tf. iiJociBor AnliD«lt . ItoI. 

7s. 56. t^vuutitu'f BJrcl* . . liut^. 

8«. 64f . 57. Bwiiu lu n ' 1 Fi ib, RcplI leu « 

•tc Srols. 

10s. 6tf. 68. Swainson's Quadrupeds . 1 rol. 

69. Swainson's Shells and 
17s.6tf. Shell-fish . . . 1 rol. 

60. Swidnson'sAnimalsinMe- 
3f.6tf. nageries . . Irol. 

61. Swainson's Taxidermy and 
Ss . 6tf . Biography of Zoologists 1 r ol . 
8s.6tf. 63. ThirlwaU^s History of 
8s.6tf. Greece . . . Srols. 



7: 
J4*.6tf. 



10«.6tf. 
14s. 

8«.6tf. 

7». 

8«.6tf. 

8s.6if. 

Si.Stf. 
Bs.Stf. 

7«. 

7». 

8s. 64. 

17s. 64. 
7$. 

7». 

8S.64. 



Ss.64. 
7«. 

7». 
8s. 64. 

8s. 64. 

Ss.64. 

8s. 64. 

S8s. 
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NEW W0BK8 AND NEW EDITIONS 



Loudon's Encyclopedia of Crar- 

deninir i conpritfingf the Theoiy and Pme- 
tice of HotUcttlture, Floricnltnre, Arbori- 
cultore, KBd Landscape Gardeuinf t Inclnd- 
inf all the latest improTements t with manj 
handred Woodeuta. NevKdition* coRccted 
and improred, by Mn. Loudox. 8to. 
price M>. 

Loudon's Encyclopaedia of Trees 

and 8hrubi { or the Arboretum et Fruttee- 
tum Britammieum abridjredt Containing 
the Hardy Trees and Shmbs of Great 
BriUin, Natire and Foreign, Sclentificallj 
and Popmlarly Described : with their Pro- 



pagation, Cttltnret and Uses in the Arts ; 
and with Knirravinn of nearlr all the Spe- 
cies. With 3000 Woodcuts. 8ro.fiO«. 



Loudon's Encyclopaedia of Agri- 

cttltnre: co*prisiug the Theorr and Prac- 
tice of the Valaatiou, Transfer, Lajing-out. 
Improvement, and Management of Landed 
PropertT, and of the Cnltlvation and Eco- 
nomr of the Animal and Vegetable Pro- 
dncnous of Agriculture. New EcUtion i 
with 1100 Woodcuts. 8to. price 60s. 

London's Encyclopaedia of 

Plants : comprising the Specific Character, 
Description, Culture, History, Application 
in the Arts, and erery other desirable Par- 
ticular respecting all the Plants Indigenous 
to, enltlTated in, or introduced into Great 
Britain. New Edition, corrected to the 
Present Time by Mrs. Loudon ; assisted by 
Gbobqb Don, F.L.S., and Datid Woostbr, 



late Curator to the Ipswich Museum. With 
upwards of 18,000 Wootf 
SttWnew). 8vo.73«.6A 



wards of 18,000 WoodcuU (more than 



Second Additional Supplement 

to LovDON'sEncyclopaedia of Plants t com- 
prising all Plants originated in or introduced 
into Britain between March 1840 and March 
1855. With above 2000 WoodcttU. Sro.Sls. 

Loudon's Encyclopaedia of Cot- 

*^^t Vmrmp and Villa An;1iklrcinre »pd 
FomiLiirej <CE>utalaSng fvatnttf/u* D^tigi^ti 
fntm the Vlllt^ tu tlae (^ottE^t and Ihe 
Vtrm, lacJuJfcu^ Knrm Hcuicn. KariuErteft, 
and lUbEf AvrQuUqral Build L □ ira ; CauD-' 
try [qui, PdbiSt Hcmpci, and rarot;hiBl 
ficbuuLi, wJtti tLe f^ti^bkc fltthifr^-upf 
Hxtur^t, aLd FufIlitLlJ^e, pxi[] n^ijirOjirlAlE 

Wk It f^HX) \V u ndjMit* . Sfp. pit] te Gitv 

Loudon's Hortus Britannicus ; 

Or, Catalogue of all the Plants indigenous 
to, cultivated in, or introduced into Britain. 
An entirely New Edition corrected through- 
out: Witli a Supplement, including all 
the New Plants, and a New General Index 
to the whole Worli. Edited by Mrs. Lou- 
don; assisted by W. H. Baxter and 
Datid Woostbr. 8vo. price 31«. 6tf.— The 
8UPPX.BMBNT separately, price lit. 



Mrs. Loudon's Amateur Gar- 
dener's Caleadart Beiag a Monthly G<Ma 
as to what should be avoided aa well as 
what should be done in a Garden in aaek 
Month : with plain Rules hom to rfe what 
is requisite. l6mo. with WoodcuU, 7«*W* 

Low.— A Treatise on the Do- 
mesticated Animals of the British Islaadt t 
comprehending the Natural and KeoB*- 
mical History of Species and Varieties ;Cha 
Description of the Properties of external 
Form I and Observations on the Prlndplei 
and Practice of Breeding. By D. Low, £■«.* 
F.BJiJB. 8vo. with Woodcuu, price Sit. 

Low's Elements of Practical 

Agriculture; comprehending the C«ltfar»- 
tien of Piania, the Hnsbandry of the De- 
mestic Animals, and the Economy of the 
Farm. New Edition i with aOO Woodetts. 
8vo. SU. 

Macaulay.— Speeches of the 

Right Hon. T. B. MacauUy, M JP. Coe- 
r«cted by HzMSBZ.y. 8vo. price lis. 

Macaulay.-TheHistoryofEqff- 

land from the Accession of James II. tty 
Thomas BABuroToir Macai7I.av. New 
Edition. Vols. I. and II. Svo. price aSf. 
••• Vols. III. and IV. are in tko prom. 

ISr. Macaulay's Critical and 

Historical Essays contributed to the Kdla- 
burgh Reriew. rour Editions, as follows t— 

1. Library Editioit (the Bigkth), in 
3 vols. Svo. price 86s. 

3. Complete in Omb Volokb, with Por- 

trait and Vignette. Square crown Svo. 
price 31s. cloth { or 80*. calf. 

8. Anothbr Edition, in 8 vols. fep. 8ro. 
price 31*. 

4. Fboplb's Edition, in 8 vols, crown 

Svo. price 8«. cloth. 

Macaulay. — Lays of Ancient 

Rome, Ivry, and the Armada. By Thomas 
Babinoton MacauIiAT. New Edition. 
16mo. price 4f. 6d. cloth; or IDs. 6d. 
bound in morocco. 

Kr. Hacaulay's Lays of Aadent 

Rome. With numerous illustrations, Orl- 
inal and from the Antique, drawn on 
^ood by George Scarf, Jun. New Edition. 

Fcp. 4to. price 31t. boards ; or 43t. booad 

in morocco. 

MacDonald.— Within andl^th- 

out : A Dramatic Poem. By Gborob Mac 
Donald. Crown Svo. 7'. 6a> 

Macdonald. — Villa Verocchiof 

or the Youth of Leonardo da Vinci : A 
Tale. By the late Diana Louisa Mac- 
donald. Fcp. Svo. price $», 



ginal 
Woo 
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Macintoslu— A Military Tour in 

Eoropeko Turkey;, the Crimea, «od on the 
Eastern Shores of the Black Seat incluiilng 
Rontea across the Balkan into Bulgaria, 
and Excursions in the Turkish, Russian, 
and Persian Provinces of the Caucasian 
Ranffe. Bj Major-Gen. A. F. Mackimiosh, 
K.H^,F.R.0.S.,F.6.8. Second Edition, with 
Maps. PostSyo. lOf.M. 

Sir James Mackintosh's History 

of England from the Earliest Times to the 
final Establishment of the Reformation. 
Library Edition, rerised by the Author's 
Son. 2 roll. 8to. price 2ls. 

Mackintosh.— Sir James Mack- 
intosh's Miscellaneous Works: Including 
his Contributions to the Edinburgh Reriew. 
Compete in One Volume) with Portrait 
and Vignette. Square crotmSro. price 21s. 
cloth ; or 30s. bound in calf. 

••• Also a NEW EDITION^ in 8 Tols. 
fcap.Sro. price 21«. 

Made od.— The Theory and 

Practice of Banking: With the Elementary 
Principles of Currency, Prices, Credit, and 
Ezchanves. By Hbmht Duhnino Mao- 
Z.B0O, of the Inner Temple, Esq., Barrister- 
at'Lanr ; Fellow of the Cambridge Philoso- 
phical Society. In Two Volumes. Volume 
. the First comprlsingtheTlieory of Banking 
Vol. L royal 8vo. 14c. 

M'Culloch.— A Dictionary, 

Practical, Theoretical, and Historical, of 
Commerce and Commercial Navigation. 
Illustrated with Maps and Plans. By J. R. 
M'CuixooB, Esq. New Edition ; embrac* 
ing a large mass of new and important In- 
formation in regard to the Trade, Commer- 
cial Law, and Narigation of this and other 
Countries. 8to. price 60t. cloth ; half-nusia, 
with flexible back, 6fo. 

M'Calloch.— A Dictionary, 

Geographical, Statistical, and Historical, 
of the various Countries, Places, and Prin- 
cipal Natural Objects in the World. By 
J. R. M'CuuooH, Esq. Illustrated with 
Six large Maps. New Edition, revised, with 
a Supplement. 2 vols. 8vo. price fi8«. 

M'Cnlloch. — An Acconnt, De- 
scriptive and Statistical of the British 
Empire ; Exhibiting its Extent, Physical 
Capacities, Population, Industry, and Civil 
and RdUgious Institutions. By J. R.M'Cuz.- 
Utcut Esq. Fourth Edition, rerised; with 
I an Appendix ofTables. 2 vols. 8vo. price 42«. 

Maitland.— The Chnrch in the 

Catacombs: A Description of the Primi- 
tive Church of Rome, illustrated by its 
Sepulchral Remains. By the Rev. Charlxs 
Maitland. 8ro. price 14«. 



Mann.~ The Philosophy of Be- 

production. By Robert Jakes Mann, 
M.D., F.R.A.S., Author of The Oulde to 
the Knowledge 9/ Life, the Booh of Health, 
Leuoni in General Knowledge, etc. Wth 
Engravings on Wood. Fcp. 8vo. 4s. 6d. 

Mrs. Marcet's Conversations on 

Chemistry, in which the Elements of that 
Science are familiarly Explained and Illus- 
trated by Experiments. New and improved 
Edition. 2 vols. fcp. 8vo. price 14f . 

Mrs. Marcet's Conversations on 

Natural Philosophy, in which the Elements 
of that Science are familiarly explained. 
New Edition, enlarged and corrected t with 
23 Plates. Fcp. 8vo. price 10«. 6d. 

Mrs. Marcet's Conversations on 

Political Economy, in which the Elements 
of that Science are familiarly explained. 
New Edition. Fcp. Svo. price 7«. M. 

Mrs. Marcet's Conversations on 

VegeUble Physiology; comprehending the 
Elements of Botany, with their Application 
to Agriculture. New Edition ; with Four 
Plates. Fcp. 8vo. price 9s. 

Mrs. Marcet's Conversations on 

Land and Water. New Edition, revised 
and corrected ; with a coloured Mnp, shew- 
ing the comparative Altitude of Mountains. 
Fcp. 8vo. price 5s. (id. 

Marryat.— Mountains andMole- 

hills; or. Recollections of a Burnt Journal. 
By Frank Marrtat, Author of Borneo 
and the Eattem Archipelago. With many 
Illustrations on Wood and in Colours, from 
Drawings by the Author. 8vo. price 21s. 

Martineau (J J— Endeavours 

after the Christian life : Discourses. By 
Jambs Martinbav. 8 vols, post 8ro. pric e 
7s. W. each. 

Martinea n.— Miscellanies. 

Comprising Essays on Dr. Priestiey, Ar- 
nold's Li/e and Correspondence, Church 
and State, Theodore Parker's Diteourte of 
Religion, ** Phases of Faith,*' the Church 
of England, and the Battle of the Churches. 
By JAans M jirtinbav. Post 8vo. 9s. 

Martineaii.-<niarch History in 

England : Being a Sketch of the History of 
the Church of England from the Earliest 
Times to the Period of the Reformation. 
By the Rev. Arthvk Mabtinbav, M.A. 
l&no. price 6s. 

Maimder*s Biographical Trea- 
sury i consisting of Memoirs, Sketches, and 
brief Notices of above 12,000 Eminent Per- 
sons of all Ages and Nations, from the 
EarUest Periotfof History. Eighth Edition, 
revised throughout, and brought down to 
the close of the year 1864. Fcp. 8vo. 10s. 
cloth I bound in roan« 13s. t calf, 13s. M. 
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NEW W0BK8 AHD NEW EDITIONS 



Kamider's Historical Treasury) 

eomprUinf a Oencnl Introductory Oatline 
of UairenklHtMtorj, Ancient and Modem, 
•ad a Series of separata HUtoriea of every 
principal Nation. New Rditiont reriaed 
throanout, and broof ht down to the Pre- 
■ent Time. Fcp. 8to. I0<. cloth; roan, 
13«.;calf,12«.M. 

Kamider's Scientific and lite- 
rary TVeaaary: A New and Popular Rn- 
eycloiMidia of Science and the Belles- 
kettres t inclndinf all Branches of Seience- 
aad every subject connected with Litera- 
tare and Art. New Edition. Fcp. Svo. 

{trice I0«. cloth ; bound in roan, ISt. ; calf 
ettered, 13«. M. 

Haiinder's Treasury of Natural 

History ; Or, a Popular Dictionary of Ani- 
mated Natures In which the Zoological 
Characteristics that distinraishthe different 
Classes, Genera, and Species, are combined 
with a variety of interesting Information 
Illustrative of the Aaimal Kiagdom. With 
900 Woodcuts. New Edition i with 800 
Woodcuts. Fcp. 8vo. price 10«. cloth; 
roan,lSf.; calf,13<.M. 

Mannder's Treasury of Know- 
ledge, and Library of Reference. Compris- 
ing an English iMctionanr and Grammar, 
•n Universal Oasetteer, a Classical Diction- 
ary, a Chronology, a Law Dictionary, a 
Synopsis of the Peerage, numerous uaefol 
Tables, etc. The Twentieth Edition re- 
vised and corrected: With some Addi- 
tions. Fcp Svo. price I0«. cloth ; bound in 
roan, lis.; calf,12f.6ii. 

Merivale. — A History of the 

Romans under the Empire. By the Rev. 
CaMMiaa MamrvjxB, B.D.. late Fellow of 
St. John's College, Cambridge. Vols. I. 
to III. Svo. price 43s. 

Merivale.— The Pall of the Bo- 
man Republic : A Short History of the last 
Century of the Commonwealth. By the Rev. 
CXARLSS MSRITAUi, B.D. ISmo. 7'' C 

Merivale.— An Account of the 

Ufe and Letters of Cicero. Translated 
from the German of Abeken ; and Edited by 
the Rev. C. MsRiyAi.s, B.D. i2mo. 9s. 6d. 

Miles.— A Plain Treatise on 

Horse Shoeing. By Willxxm Hilbs. Esq. , 
Author of The Hone'i Foot amd how to 
heep it Bound. With Plates and Woodcnts. 
Small 4to. 6$, 

Milner.— The Crimea, its An- 
cient and Modem History < the Khans, the 
Sultans, and the Czars : with Sketches of iui 
Scenery and Population. By the Rev. T. 
MxiMSB, M.A., F.R.O.S., Author of The 
BmMe, U$ Gate$, Shoree^ mnd dtiee. Post 
8vo.witiiSMaps,10».6ii. 



Milner.-Ths Baltic | Its Chiftoi, 

Shores, and Cities t With a Notice el the 
White Sea. By the Rev. T. MiurB».M.A., 
F.Rja.S. Post Svo. with Map, price W ML 

Milner*s History of the Ohuzch 

of Christ . With Additions by the late Rev. 
Isaac Mzlitbr, D.D., F.R.S. A New 
Edition, revued. with additional Notes 
by the Rev. T. Gbavtkam, B.D. 4 y«ls. 
Svo. price 63t. 

Montgromery.— Memoirs of the 

Life and Writings of James Montgemay: 
Including Selections from his Correspond- 
ence, Remains in Prose and Verse, aad 
Conversations. By Johw Hoi.i:.aiid hkI 
Jambs Etbrbtt. with Portraiu and Vbf- 
nettes. Vols. Land II. post Svo. price Sb. 
••• Vols. lU. and IV. are te tkeprtm. 



Montgomery.— Original Hymns 

for Public, Social, and Private Devotion. 
By Jambs Momtoombrt. ISmo. 6«.6tf. 

James Montgomery's Poetieal 

Worlcsi Collective Edition i with the 
Author's Autobiographical Prefaces* com- 
plete in One Volume; with Portrait and 
\nignette. Square crown Svo. price lOe.M. 
cloth ; morocco, Sic— Or in 4 vols. fcp. Svo. 
with Portrait, and seven Plates, price I4e. 

Moore.— Man and his Motives. 

By Qborob Moobb.M.D., Member of the 
Royal College of Pbyslciaas. TUrd mad 
cheaper Edition, Fcp . Svo. price St. 

Moore.— The Power of the Soul 

over the Body, considered In relation to 
Health and Morals. By Gborob Moorb, 
M.D., Member of the Royal Collesre of 
Physicians, etc. F^(A and eneaper JTiMliefi. 
Fcp. Svo. price 6«. 

Moore.-The Use of the Body in 

relation to the Mind. By Oborob Moorx, 
M.D., Member of the Roval College of 
Physicians. Third and cheaper JMHen. 
Fcp. Svo. price t«. 

Moore. - Health, Disease, and 



Remedy, familiarly and practically con- 
sidered in a few of their Relations to the 
Blood. By Oboros Moorb, MJ>. Poet 
Svo. 7«.M. 

Moore.— Memoirs, Journal, md 

Correspondence of Thomas Moore. Edited 
bv the Right Hon. Lokd Jokk Bushbia, 
M.P. With Portraits and Vignette Illi 



tions. Vols. 1. to VI. post Svo. lOi. M. each. 
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Thomas Moore's Poetical Works. 

ConUininr the Author's recent Introduc- 
tion and mttet. Complete in One Volume, 
pirlnted in Bubj Tjrpe { with « Portrait en> 
gnwti br W. Holl, Arom a Picture by T. 
Pbillipi, R.A. Crown 8to. 12«. 6d. cloth ; 
moroccobjHayday, 21«.— Also an Edition 
complete io 1 rol. medium 8ro. with Portrait 
and Vijpnette, Sit. cloth t morocco by Hay- 
daf, 43a.— Another, in 10 vols. fcp.Sro. with 
Portrait, and 19 Plates, price 35«. 

Moore. — Songs, Ballads, and 

Sacred Songs. ByTHoXAi Mooan, Author 
of Lmllm Rookk, etc. Hnt collected Edition, 
with Vignette bv R. Dorle. 16mo. price 
£•. cloth t ISt. id. bound In morocco. 

Moore's Irish Melodies lUus- 

trated. A New Edition of Moore^a Irith 
Uetodiet, illustrated with TweWe Steel 
Plates, engrated firom Original Designs by 

0. W. OOPB, R.A. D. MACLISB, E.A. 
T.CRBSWICK,R.A. H. MILLAIS. 
A. P. BOG. W. MDLRBADY,R.A. 

W. t. PRITH, R.A. J. gANT. 
W. B. FROST. FRANK STONB. 

C. B. HORSLBT. O. R. WARD. 
Uniform with the iUmtrated Edition of 
Moore's Lallm Bookk, Square crown 8to. 
IJutt readjf. 

Moore's Irish Melodies. New 

Edition, printed in Ruby Type : with the 
Preface and Notes from the collectlTe edition 
of JToore't Poetical Worki, the Advertise- 
ments originally prefixed to the Melodiei, 
and a Portrait of the Author. 32roo. 2a. M. 
—An Edition in l6mo. with Vignette, fit. ; 
or I2t. 6d. morocco, by Hayday. 

Moore's Irish Melodies. lUns- 

trated by D. Maclise, R.A. New and 
cheaper Edition; with 161 Designs, and 
the whole of the Letter-press engraved on 
Steel, by P. P. Becker. Super-royal 8to. 
price Sit. 6tf. boards { morocco, 52t. 6d. 

Moore's Lalla Bookhi An Qri- 

enul Romance. With 13 highly-finished 
Steel Plates, from Designi by Corbould, 
Meadows, and Stephanoff. New Edition. 
Sqaare erown Sro. ISt. cloth i morocco, 28t. 

Moore's Lalla Bookh. New Edi- 
tion, printed in Ruby Type ; with the Pre- 
face and Notes from the collective Edi- 
tion of Moore^t Poetical Workat and a 
Frontisi^ece firom a Design by Kenny 
Meadows. SSmo. 2t. M.— An Edition in 
16no. with Vignette, St. i or i3t. M. mo- 
rocco » by Hayday. 

Moseley.— The Mechanical Prin- 
ciples of Enfrineering and Architecture. 
By the Rev. 1». Mobblst, M.A., F.R.8., 
Caaon ot Bristol, Corresponding Member 
of the Institute of Fhuice. Second Edition, 
enlarged i with numennu Corrections and 
Woodcvti. 8ro.f4«. 



Mure.—A Critical History of 

the Language and Literature of Ancient 
Greece. By Wiluam Murb, M.P. of 
Caldwell. Second Edition. Vols. I. to 
III. 8vo. price 38t.-VoL IV. price Ifit. 

Murray's Encyclopaedia of Geo- 
graphy t Comprisinga complete Description 
of the Earth: exhibiting its Relation to the 
Heavenly Bodies, its Physical Structure, 
the Natural History of each Country, and 
the Industry. Commerce, Political Institu- 
tions, and Civil and Social State of All 
Nations. Second Edition: with 83 Maps, 
and upwards of 1,000 other Woodcuts. 
8vo. price 60t. 

Neale. — " Risen feom the 

Rauks i" Or, Conduct veram Caste. By 
the Rev. Ebskikb Nbals, M.A., Rector of 
Kirton, Su£Folk. Fcap. 8vo. price fit. 

Neale.-The Riches that bring 

no Sorrow. By the Rev. Erskxhb Nbalb, 
M.A. Fcp.Svo. price fit. 

Neale.— The Earthly Resting 

Places of the Just. By the Rev. Erskinb 
NxaLx, M.A. Fcp.Svo. with Woodcuts, 7«. 

Neale.— The Closing Scene ; or 

Christianity and Infidelity contrasted in the 
Last Hours of Remarkable Persons. By the 
Rev. Ersrinb NBAI.X, M.A. New Edi- 
tion. 3 vols. fcp. 8vo. price 12t.; or sepa- 
rately, fit. each. 

Newman.— Discourses addressed 

to Mixed Congregations. By John Hbnry 
Nbwmak, Priest of the Oratory of St. Philip 
Neri. Second Edition. Sro. price ISt. 

Oldacre.— The Last of the Old 

Squires : A Sketch. Bv Cbdrxc Oudaobb, 
Esq., of Sax-Normanbury, sometime of 
Christ Church , Ozou . Crown Svo. 9t. fill. 

Oldmizon.— Gleanings firom Pic- 
cadilly to Pera. By J. W. Olomixok, C<nn- 
mander R.N. With 4 Illustrations printed 
in Colours. Post Svo. price 10*. M. 

Opie (Mrs.)— Memorials of the 

Life of Amelia Opie, Selected and Arranged 
from her Letters, Diaries, and other Manu- 
scripu. By Cbciua Lvct Brxohtwbi.l. 
Second Edition ; with Portrait. Svo. lOi. fill. 

Osbom. — A Narrative of the 

Discovery of the North- West Passage by 
H.M.S. Jnveatifator, Capt. R. M*Cx.urb. 
Edited by Captain SbbraroOsborn, B.N., 
from the Logs. Journals, and Private Letters 
of Cant. R. M*Clure ; and illustrated from 
Sketches taken by Commandef 8. Gorney 
Cretswell. Svo. [Jmatreadif, 
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N£W W0BK8 AND NEW EDITIONS 



i. 



Owen.— Lectures on the Com- 

fwrmtife Aaatomf and Phriiologj of the 
larertehnte Animal*. Bj Riokako Owmn . 
P.R.S. Hvnterian Professor in the B.oj»l 
CoUen of Snrgeons. Second Edition, 
grcM^ enlnrfed ; with tU Woodcnti. 8to. 
price SU. 

Professor Owen's Lectures on 

the ComparatiTe Anatomr and Phjiiolonr 
of the Vertebrate Animab. With numer- 
ons Woodcnta. VoL 1 . 8to. price 14f . 

The Complete Works of Blaise 

Pascal. Translated from the French, with 
Memoir, Introdnetions to the rarioos 
Works, Bditorial Notes, and Appendice*, 
bjr Gborob Pbabcb, Esq. 8 toAs. post 8to. 
with Portrait, 35f.M. 

Dr. Pereira's Lectures on Po- 
larised Liicht, together with a Lecture on 
the Microscope, deUrered before the Pbar> 
macentical Society of Great Britain, and at 
the Medical School of the London Hospital. 
Second Edition, enlarpd from Materials 
left by the Anthorf by the Rev. Badbn 
PowBU., M.A., etc. Fep. 8ro. with Wood, 
cots, 7s. 

Dr. Pereira's Elements of Ha- 

teria Medica and Therapeutics. Third 
Iftf Iff en, enlarged and improved (torn the 
Author's Materials br A. S.Tati^b. M.D., 
and G. O. Rbbs. M.D. With numerous 
Woodcuts. Vol. 1. 8vo. 28s. ; Vol. U. Part 
I.17«.t Vol. II. Part II. 24s. 

Dr. Pereira's Treatise on Pood 

and Diet. With Obserratlons on the Diete- 
ticalRerimen suited for Disordered States 
o f the DlgestiTe Organs i and an Account of 
the Dietaries of some of the principal Me- 
tropoUun and other F^stabiishments for 
Paupers , Lunatics, Criminals, Children, the 
Sick, etc. 8to. 16s. 

Peschel's Elements of Physics. 

Translated from the German, with Notes, 
by B. Wbst. With Diai^rams and Wood- 
cuts. Srols.fcp.Sro.prlce 21s. 

P f e i ff e r.— A Second Journey 

round the World. Bj Madame Ida Frsir- 
rsB. 2 vols, post 8to. [Jutt ready. 

Phimps.~A Guide to Geology. 

By JoBK Phzuips, M.A. F.R.S. F.6.S., 
Depatr Reader in Geology in the University 
of Oxford. Fourth EdlUon, with 4 Plates. 
Fcp. 8to. price ts. 

Phillips's Elementary Intro- 
duction to Mineralogy. A New Edition, 
with extensive Alterations and Additions, 
brH. J.Brookb, F.R.8., F-GS.; and W. 
H.MiLLBR. M.A., F.G.8., Professor of 
Mineralogy U the UnlTerrity ot Cambridge. 
•^*'' numerous Woodc«ts. Post 8»o. 18*. 



Phillips.— Pignres andDeserip* 

tions of the Palcosoic Fossils of CoroinlH, 
Devon, and West Somerset) obaerred fa 
the course of the Ordnance Geological Bw- 
Tey of that District. Br Jobx PuuEjn, 
M. A. etc. 8to . with CO Plaus, price is. 

Piscator.— The Choice and Cook- 
ery of Fish*. A Practical Treatise. By Pig. 

CATOB. Fcp. 8to. 6s. M. 

Captain Portlock's Report mi 

the GeolOKy of the County of Londondenr, 
and of Parts of Tyrone and FemuuufB, 
examined and described under the Autho- 
rity of the Master-General and Board of 
Ordnance . 8to . with 46 Plates, price S4s. 

Powell-— Essays on the Spirit 

of the Inductive Philosophy, the Unity of 
Worlds, and the Philosophy of CrratfoB. 
By the Rev. Badbn Powkli., M. A., F.R 8., 
F.R.A.S., F.G.S.. Savilian Professor of Geo- 
metry in the University of Oxford. Crown 
8vo. 12«.6d. 

Pulman's Vade-Meenm of Tly- 

Fishinsr for Trout ; being a complete Prae 
tical Treatise on that Beanch of the Art of 
Angling ; with plain and copious Inslme- 
tions for the Manufacture of ArtUclal Files. 
Third Edition, with Woodcuts. Fcp. 8ro. 
price 6«. 

Pycroft's Course of English 

Reading, adapted to every Taste and Ca- 
pacity ; With Literary Anecdotes. New 
and cheaper Edition. Fcp. 8vo. price Ss. 

B^ikes.— A Portion of the Jour- 



nal kept bv Thomas Raikes, Esq., fkom ISM 
to 1847 : Comprisinir Reminiscences of So- 
cial and Political Life in Lnndon and Pavk 



during that period . [/m preparmtion. 

Dr. Recce's Medical Guide ) for 

the use of the Clergy. Heads of Faadlies, 
Schools, and Junior Medical Prscdtionemt 
Comprising a complete Modem Dispellaa^ 
tory, and a Practical Treatise on the diatln- 
guishing Symptoms, Causes, Prevention, 
Cure, and Palliation of the Diseases incideet 
to the Human Frame. Seventeenth S«Utloii, 
corrected and enlarged by the AuUior's 
Son. 8vo. price I2s. 

Rich's Illustrated Companion 

to the Latin DicUonarv and Greek Lexicon: 
Forminga Glossary or all the Words repre- 
senting Visible Objects connected with the 
Arts, Manufactures, and Everyday Ufe of 



the Ancients . With Woodcut Repreaend 
tions of neariy 2,000 Objects from I 
Antique. Post 8vo. price 21s. 



Sir J. Richardson's Journal of 

a Boat Voyage through Rupert's Land and 
the Arctic Siea, in Search of the Dlscoveiy 
Ships under Command of Six John Frankfin. 
With an Appendix on the Phvsieal Geo- 
graphy of North America ; a Map, Flatei^ 
and Woodcuts . 2 Tola. 8to. price Slf . IkE. 
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Horsemanship) or, the Art of 

Riding and Mnikhging « Horae, adapted to 
the Guidance of Ladiei and Gentlemen on 
the Road and In the Held : With Instruc- 
tions for Breaking in Colts and Youni; 
Horses. Br Captain Richarosok. late of 
the 4th Light Dragoons. With 5 Line En- 
grarings. Square crown 8to. price I4s. 

Rickards.— Population and 

Capital : Being a Course of Lectures de- 
livered before the Unirersity of Oxford in 
1853 and 1854. Bj Gborob K. Biokabdb. 
M.A., Professor of Political Economy. 
Post 8to. 6«. 

Riddle's Complete Latin-Eng- 

iish and English-Latin Olctionarr, for the 
use of Colleges aud Schools. New aiid 
cheaper SMtlon, revised and corrected. 
8to.21«. 

s....~».i. fTheEngllsh-Latin Uicdenarv, 7: 
beparately^TheLatin-EngUshDictionary,16». 

Riddle's Copious and Critical 

Latiu>Bnglish Lexicon, founded on the 
German-Latin Dictionaries of Dr. William 
Freund. New and eheaper Edition. Post 
4to. price 31*. 64f. 

Riddle's Diamond Latin-Eng- 

lish Dictionary : A Guide to the Meaning, 
Quality, and right Accentuation of Latin 
Classical Words. Royal 32mo. price 4«. 

Rivers's Rose- Amateur's Guide; 

containing ample Descriptions of all the 
fine leading varieties of Hoses, rcgularl) 
clasiied in their respective Families; their 
History and Mode of Culture. Fifth and 
cheaper Edition, much improved. Fcp. 
8vo. price 3«.6tf. 

Br. E. Robinson's Greek and 

English l>exicon of the Greek Testament. 
A New Edition, revised and in great part 
re-written. 8vo. price 18«. 

Mr.Henry Rogers's Essajrs, se- 
lected from Contributions to the Sdinburgh 
Review, Second and eA^a^^r Edition, with 
Additions. 8 V4»ls. fcp. 8vo. 21«. 

Kr. Henry Rogers's Additional 

Essays from the Edinburgh Review^ printed 
uniformly with the Fir$t Edition, and 
fomdng a Third Volume. Svo. Ids. 6d, 

Dr. Roget's Thesaurus of Eng- 
lish Words and Phrases classified aud ar- 
ranged so as to ftudliute the Expression 
of laeas and assist in Uterary Composi- 
tion. Third Edition, rerlsed and Improved, 
and prinMd In a more convrnlent form. 
Crown 8vo. lOs. M. 



Rowton's Debater: A Series of 

complete Debates, Outlines of Debates, and 
Questions for Discussion; with ample 
references to the best Sources of Information 
on each particular Topic. New Edition. 
Fcp. 8vo. price 6s. 

Letters of Rachael Lady Rns- 

sell. A New Edition. Including several 
unpublished Letters. With Portraits, Vig- 
nettes. and Facsimile. 2 vols, post Svo. 
price 15«. 

The Life of William Lord Rus- 

sell. By the Right Hon. Lord Jobk Bvs- 
SBXL. M .P . The Fourth Edition, complete in 
One Volume ; with a Portrait engraved on 
Steel by S. Bellin. Post Svo. price 10«. Sif. 

St. John (the Hon. P.)— Rambles 



in Search of Sport, in Germanr, France, 
Italy, and Russia. Bythe Honourable 
Fbroimahd St. John. With Four coloured 



Plates . Post Svo. price 9<. 64. 

St. John (H.)-The Indian Ar- 
chipelago ; Its History and Present State. 
By HoRACB St. John. 2 volt, pott Svo. 

price 21*. 

The Saints our Example. By 

the Author of Lettert to mjr Unknown 
Priendif etc. Fcp. Svo. price ja. 

Schmitz.— History of Greece, 

from the Earliest Times to the Taking of 
Corinth by the Romans, B.C. 146, mainly 
based upon Bishop Thirtwall's History <M 
Greece. By Dr. Lxomharo ScBMm, 
F.R.SJ!. New Edition. l2mo.7«.6d. 

Scrivener.— History of the Iron 

Trade, from the Earliest Records t* the 
Present Period. By Harrt ScRrvBitOR. 
Author of The Railwap$ of the United 
Kingdom. New Edition, revised and cor- 
rected. Svo. 10«. M. 

Sir Edward Seaward's Narra- 
tive of his Shipwreck, and consequent Dis- 
covery of certain Islands in the Caribbean 
Sea. Thfard Edition. 3 toIs. post Svo. Sis. 
—An Abbioombnt, in 16mo. priee St. 6A 

The Sermon in the Mount. 

Printed br C. WhitdnKliam, vniformly 
with the Thumb Bible t bound and elatped. 
64mo. price Eighteenpenee. 

Self-Denial the Preparation for 

Easter. By the Author of Letter$ f mw 
Unknown Frienda, etc. Pep. Svo. St. M. 

SewelL— Amy Herbert. By a 

Lady. Edited by the Rev. W. Sxwux, 
B.D. FeUow and Tator of Exeter CoUece, 
Oxford. New Edition. F^.8vo.pHc«V 
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SevrelL— The Ba^ro Dftn^hter. 

■r ibc Auilwkf of Amjf Rpr^frr. Kdlint 
'bf th E Rrr . W. ixWiULi . D h H toll - f p p< 

S*well.- Gertrude : A Tale- By 

i (hr Aulbor of A^ng tinker f. fMitA by 
the Rev, W Bewuj., dP. Xew I£<|!i!dii. 
Fcp. B^Qr t^rirc 6ilt 

; SewelL-Laaeton Pwrsonage i A 

Tal« Tar CkEliJnB; od ihe pimrrU'K^ tr«« of 
K PorlLDD or tbt CfaiLTcti Ci.trrhUrn, 0v 
rhcAulhor Jwr Hrrtt'wU R4lted br t3k« 

Sew«lL^MargaretPerdTal. By 

lb* Aqtiinr af ^Mrf /frriirrf. ftdtitl^ b^ 
thr RfF. W. SHWMLI.H B.D. New BdUiaD. 
S Toli, fcp. 9to. pliirf II^H 

Clere Hall. 2 tcjIs. fcp. Bt4?» la*. 
Katharine Aflhton- K'^'if Editicnj* 

3 tqLi. fLp. AvD. prccl^t. 

The Experience of I;ife, New 

Adltloii. Kep.STQ. price Xi-S^r 

Readings for a Month Prepara- 

toiy to Conlirmiiticn ; CnrriiiUed froQt Ihr 
iVoirlii ariVrlCen of tbe Karlr and of tl)« 
e 11^13 >b C]iarcb, Fk-p. «tci, prJc« £r, €4^ 

Headings fbr Every Bay In 

T^at : Cimpiltd rrOoi tbe Wriditufi of 
BuBJor Jf^Eiir TiL¥i;Da,r Fcp. Btq. fii. 



The ^Family Shalcspeare | In 

ifblck natlilD^ Is iddtd in the Orl^D^J 
fcxti ^Piit tboar 'A'ardi an if REpreiilabi 
%rt mmHtei wblcfa ranQtiL vttb proprtct^ 
ht rnftd iilaiidr Dj T- B^awptsjtT V^*^. 
F.n.A Nrw f^dhkitk lu Tiklniori Tcir ifac 
Pecll«l| iiElh 3iS Wood 'EDfriTjnifi (ri^nt 
DeiLifni hy !^Hqk1(»t nnwnxd, Wa4 ofktt 

A LtfeiiAitT Emi-napr. wUh the nuae 

Sharp's Ne«^ British Gazetteer, 

QTTapujrrBpbicftl llicrloptm'y of thr Bnckjlii 
InlftDaiaLid KTurroT ^ena : C'^iRf ri ^Ui |f n-it- 
dn-B Dei^DripliQiiHof Jib^kit ^jit;rTLiiLibrviitl 
PIkcci, EfntM^ NflHiT*! KcJiiiffe*^ iJid Ob- 
Jecti uf NuTt, fQEin^ed av tbe lt«t Auiliti- 
ritlff*; full PiirtkuMli «f Iht EhnnvcJ&Hirt^ 
Ktfinlcrc^ KlertMT*! *tiu. of Ibt fai-lii- 
vantury Sorn«i3 ^iLi ; wltb ATcfcrcnnc undrr 
ercTf uanic t'l the She it of l1ic Orrjninrc 
Surui:;^ ■« f«r ai complFtrit ; pMd it A^r- 
peodli, ce^Di&litiDf 1 {■"nrml Vlicir nf iiit 
ReioiucPri^H^f ihc UnUcd Ktmsdom^ a !?^linft 
nhroiiolcifT, ajid »n Alisirh'^t uf ceft&la 
1traoLl,i of tho lul Cesm. 2 Toli* Sro, 



Short Whist I Iti Wtsti Fto- 

fTf«i, ui<d Lkwi ] With CHii4ir^feli0fi4 t>t 
m*kv maj fine « Wlild Player. Catitaiojiir 
*Ub the Lawi nr PlqaFt, CaailBD, Kmti, 
Orlbhare, BackfKaisiiiB. Bw Major A 
N«w KdHlQfl ) ti vli^rlt am add'edj PrFtapbi 

Sinclair >-^The Joiiniey of Life- 

l^v rATliaHiPl! !SiKci.«i]i. A«ttgnr of T^if 
iffiitittfit o/ Li/^. Mew |£ditPunK Eflrrcrlcd 

a.iiil «ti tar|{'td. I'cp. Std, prWc 5j . 

\ Sir Eoifer Be Coverley. rroon 

TJhf X^refatur, W'nh NrMci aod llloin*^ 
tl[hn< iiT II'. Heivkv Wilm: aod 1 3 Wsuid 
F.jijfT**|ti|rn, fTHHi Hr^jffnfi bjr F. TjkTHm. 

in*, frrf. > niiN-rft'c^ br HpiTdar> Sit.— An 
KdltioDn «)ihaai:Woi;»4ciili,lD ISno. price ij^ 

Smith's Sacred Ajumb*— Sacred 

Aumipit Vi}h I PL The irmtLle N^rionp; 
Ar^ Tbr Hi^torr and RelljfEi^in uf tbe 

P^raikRa, HTrckt, and ilouauat colF^fld 
from andrnt KaCtiDia and Holy Rt^rlpTtJif, 
and Inirtuil^ ng tb^ reccut dlv^fl^ctle^ in 
EfT^flan, Prntai^t mad Aaavrlniv fnicH^ 
tl-c^nai Formh^if a cbmplrte cmihettlon tsf 
Sacked aii4j PrDfane HlnlDr?, atid akerwlti^ 
the FulfiLmesi *tt Sacred Prophecy, By 
GecjuokSkitb, V'.A.E}.,rLe. to Two P&fla^ 
trown»fi>. ^rke Mi. 

Sacred Annals i Vol. X. The 

Fat r1 are tiaS Aqfc i or. 11 eae \ rr-ht^n InEO ibe 
Hiitozy and ^elE^lmi of Mankhid* from, iht 
CrfALioc Qt the WoTLd to llie Dpfltb pf 
liaac. Ciown 9ro. price tOi. 

Sacred Annals : ToL IL The 

Hcbrrir Pruplc : nr, Tbt HltftHii^ and fte- 
ILyrLHuor die linie-Utea, frn^ii tlkr OriKlTi of 
the NatWn tA tKe TEior of Cbfllt^ In Twd 



Smee's Elements of Eleotro^ 

reeled^ acid i:4JU4ldefabty «n]ar|feil | iHtb 
EiecLrdLvpei atid nmneFoni Woodeatl^ 
Poatfiso', priec lOj.fi^. 

A Memoir of the Eev. Sydney 

, ^mirh. ny tiEi DaufbLBT> I^pr HdLLaxd. 
■ M'Lth a Sclrcllon fmin hii l^ELrrip edited 
I bj Mih. AztttiTf' 2 Tcla. ^D, price S84. 

I The Works of the B«t, Sydney 

timitfa i ineladinp faEa CantrEbuilnnc to tht 
£dlnbuT#h Hcricw. Ilirce Eld itloni : — 

1. LtBAAiiT Editiom tth« FourfA"!, ia I 
toln. ^vo. ik^Uli Portf all, price ^^ 

m. 'C^miiileLe In Ortjt VoLnwi, ndtb Pdt- 
tralr and VtirnctTc. :£»qiiare trw4 
Btq. prEte Sir. ck^tln ; « ^r. calf^ 

5^ A N>ir EpiTiaiTi In 3 v^if . fefi^pirlceaLe. 
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The Rev. Sydney Smith's Ele- 

luentKry Sketches of Moral Pbilosophj, 
delivered at the Royal Inatitntlon in the 
Years 1804, 1806, and 1806. Third mnd 
cheaptr Edition. Fcp. 8to. price 7«. 

The Life and Correspondence of 

the late Robert Southey. Edited br hi* 
Son, the Rev. C.C.Southst, M.A. vicar 
of Ardleigh. With Portraits i and Land- 
•cape illustrations. 6 Tols. post Svo. 68«. 

Southey's Life of Wesley) and 

Rise and Pruffress of Methodism. New 
Rilltion, with Notes and Additions, hj the 
late Samuel Taylor Coleridge, Esq.. and the 
late Alexander Knox. Esq. Edited by the 
ReT.C.C.SouTHRT,M.A. 3 vols. 8to. with 

3 PortraiU, price 28«. 

Southey's Gommonplace Books. 

CompHsing— 1. Choice Passages: with Col- 
Irctinns for the History of Manners and 
Literature in England i 3. Special Coller- 
tion* on various Historical and Theological 
Subjects; S. Analytical Readings in various 
branches of Literature; and 4. Original 
Memoranda* Uterary and Miscellaneous. 
Edited by the Rev. J. W. Wabtbb, B.D. 

4 vols, square crown 8vo. price £3 18*. 
Each Commonplate Book, complete in it- 
self, may be had separately as follows t— 

First Sbbibs-CHOICE PASSAGES. 18«. 

I 2oSebibs-SPECIAL COLLECTIONS, 18«. 

3d S8RIBS-ANa£yTICAL READINGS, 21«. 

4tb 8»ib»-OR1G1NAL MEMORANDA.31S. 

Robert Southey's Poetical 

Worltsi containing all the Author's last 
Introductions and Notes. Complete in One 
Volume, with Portrait and Vignette. Me- 
dium 8vo. price Sis. clotht 42s. bound in 
morocco. Or in 10 vols. fcp. Svo.with Por 
trait and 19 Plates, price 85«. 

Select Works of the British 

Poetsj from Chaucer to Lovelace, inclu- 
sive. With BiographioU Siietches by the 
late RoBBBT SovTBXT. Medium 8vo. SOt. 

Sonthey's Doctor. Complete 

in One Volume. Edited by the Rev. J. W. 
Wabteb, B.D. With Portrait, Vignette, 
Bust, and coloured Plate. New Edition. 
Square «-rown 8vo. price 21s. 

Spencer.— The Principles of 

Pyscholoiry. By Herbebt 8pb>oxr, Au- 
thor of Social 5t«tfos. 8vo, I6s. 



Stonehenge. — The Qreyhonnd: 

Being a Treatise on the Art of Breeding, 
Reanog, and Training Greyhounds for Pub- 
lic Running: their Diseases and Treat- 
ment t ContiUning also. Rules for the Ma> 
na^ement of Coursing Meetings, and for 
the Decision of Courses. By SroirBBBirQB, 
With Frontispiece and many WoodcuU. 
Square crown 8vo. price Sis. 

Stow. — The Training System, 

the Moral Training ijchool, and the Normal 
Seminary for preparing School Trainers and 
Governesses. By David Stow, Esq., 
Honorary Secretary to the Glasgow Normal 
Free Seminary. Tenth Edition; with Plmtes 
and Woodcuts. Post 8vo. price 6«. 

Dr. Sutherland's Jonmal of a 



Sir James Stephen's Lectures 

on the History of France. Second Edition. 
3vols.8vo.price34s. 

Sir James Stephen's Essays in 

Ecclesiastical BWraphrt from the Edin- 
burgh Review. Third ISdition. 3 vols. 8vo. 
price 94«. 



Voyage in Baffin's Bay 

•y H. M. Ships L 
and Sophia, under the command of Mr. 



Stiaits,in the Years 1J__ .. 

formed by H. M. Ships Ladf Fram 



and 1851, per- 
• - ikliu 



William Penny, in search of the Missing 
Crews of H. M. Ships Erebus and Terror. 
with Charts and Illustrations. 8 vols, 
post 8vo. price 37*. 

Tagart.— Locke's Writings and 

Philosophy Usttirically considered, and vin- 
dicated from the Charge of contributing to 
the Scepticism of Hume. By Edward Ta- 
OART, F.8.A., F.L.S. 8vo. 18s. 6d. 

Tate.~On the Strength of Ma* 

teriais ; contalningvarious ortninal and use- 
ful Formula, specially applied to Tubular 
Bridges, Wrought Iron and Cut Iron 
Beams, etc. UvThokai Tats, P.R.A.S. 
8vo. price 6«.M. 

Tayler.— Christian Aspects of 

Khith and Duty : Twenty Discourses. By 
John Jambs Tatlbb, B.A. Steond Bdi- 
Men. Post8vo. Zs.M. 

Taylor.— Loyola: and Jesuitism 

in its Rodimeuts. By Isaao Tatlor. 
PostSvo. with a MedaUion, price lOs. M. 

Taylor.-WesleyandMethodism. 

By Isaao Tatlor. Post Sro. with a Por> 
trait, price 10«.6tf. 

Tegoborski.— Commentaries on 

the Productive Forces of Russia. By L. 
I>B Tbooborski, Privy- Councillor and 
Member, of the Imperial Co«acU of Rvsiia. 
Vol. 1. 8vo. price I4s. 

Thirlwall.-The History of 

Greece. By the Right Rev. the Lord 
Bishop of St. David's (the Rev. Connop 
Thirlwall). An improved Library Edition ; 
with Maps. 8 vols. 8vo. price £B. 

Also, an Edition in 8 vols. fcp. Svo.with 
Vignette Titles, price 38s. 



22 NEW WORKS AND NEW EDITIONS 



THE TRAVXLLEBS JJBBJLRY, 

In coarse of Publication in VoloaeB price t«. U. eacb. ComprislBf books of Tidaable liifom 
aUon and ackuowledred meHt. in a form adapted for reading vbile TrsvelliBf, and alio 
of a character that wiu render them worthy of preaerration. 

Vol.. •• 

I. MACAULAVS ESSAYS on WARREN HASTINGS and LORDCLIVE t 

«. ESSAYS on PITT ft CHATHAM, RANKE ft OLAD8TONK .. 1 

3. LAINCS RESIDENCE in NORWAY * 

4. IDA PFEIFFER'S LADY'S VOYAGE ROUND the WORLD S 

5. EOTHBN I or, TRACES of TRAVEL from the BAST 1 

6. MACAULAY'S ESSAYS on ADDISON, WALPOLB, and LORD BACON .... 9 

7. HUC'S TRAVELS IN TARTARY and THIBET S 

8. THOMAS HOLCROrrS MEMOIRS 9 

9. WERNE'S AFRICAN WANDERINGS S 

10. Mr*. JAMESON'S SKETCHES in CANADA 9 

11. JERRMANN'S PICTURES from ST. PETERSBUBO S 

IS. The Rbt.G. R. GLEIG'S LEIPSIC CAMPAIGN 9 

18. HUGHES'S AUSTRALIAN COLONIES 9 

(4. SIR EDWARD SEAWARD'S SHIPWRECK 9 

15. ALEXANDRE DUMAS' MEMOIRS of a MAITRE-D'ARMBS 9 

16. OUB COAL-FIELDS and OUR COAL PITS ^, 9 

17. M'CULLOCH'S LONDON; and GIRONIERR'S PHILIPPINES I 

18. SIR ROGER DE COVER LEY ; and SOUTHEY'S LOVE STORY 9 

,. /LORD CARLISLE'S LECTURES AND A DDRKS8BS ; and JEFFRBY'Sl • 

'»• 1 ESSAYS ou SWIFT and RICHARDSON / ' 

JO. HOPE'S BIBLE in BBITTANY and CHASE in BRITTANY ...f 9 

■21. THE ELECTRIC TELEGRAPH ; and NATURAL HISTORY of CREATION .... 2 
33. MEMOIR of DUKE of WELLINGTON; and LIFE of MARSHAL TURENNR 9 
23. RANKE'S FERDINAND and MAXIMILIAN; and TURKEY and CHRISTENDOM 2 
a^ /BARROW'S CONTINENTAL TOUR ; and FERGUSON'S SWISS MEN\ , 

^•\ and SWISS MOUNTAINS / ' 

.. /SOUVESTRB'S ATTIC PHILOSOPHER in PARIS and WORKINGl « 

^- \ MAN'S CONFESSIONS / ^ 

-. /MACAULAY'S ESSAYS on LORD BYRON, and the COMIC DRAMATISTS}! « 

^'\ and his SPEECHES on PARLIAMENTARY REFORM /* 

„ /SHIRLEY BROOKS'S RUSSIANS of the SOUTH; and Ds.KEMP*8\ . 

^•\ INDICATIONS of INSTINCT / * 

38. LANMAN'S ADVENTURES in the WILDS of NORTH ABl^RICA 9 

29. RUSSIA, fir the MARQUIS De CUSTINE 8 

30. SELECTIONS from the Rjcv. SYDNEY SMITH'S WRITINGS, Vol. 1 9 

,, /BODEN8TEDT and WAGNER'S SCHAMYL ; and M'CULLOCH'Sl . 

3'«\ RUSSIA and TURKEY / ' 

82. LAING'S NOTES of a TRAVELLER, First Series 9 

83. DURRIEU'S MOROCCO; and an ESSAY on MORMONISM 9 

84. RAMBLESin ICELAND. Bj PLINY MILES 9 

35. SELECTIONS from the R«v. SYDNEY SMITH'S WRITINGS, Vol. II 9 

M /HAYWARDS ESSAYS on CHESTERFIELD and SELWYN; and MISSl « 

*»• \ FANNY MAYNE'S ARCTIC VOYAGES and DISCOVERIES / ^ 

37. CORNWALL: its MINES, MINERS, and SCENERY 9 

38. DANIEL DE FOE and CHARLES CHURCHILL. By JOHN FORSTER, Esq. 9 

89. GREGOROVIUS'S CORSICA. Translated by R. MARTINF^U, M.A 8 

^ /FRANCIS ARAGO'S AUTOBIOGRAPHY. Translated by the Rmv. B. POWELLl « 
^•\ PRINTING: Its ANTECEDENTS, ORIGIN, and RESULTS. By A. STARK/ ' 

41. MASON'S LIFE with the ZULUS of NATAL, SOUTH AFRICA 9 

42. FORESTER'S RAMBLES in NORWAY 2 
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Thomson, (The Rev- W.)-The 

Atonins Work of Christ, viewed in relfition 
to tome carrent theories ; in eight B«mptoa 
Lectures, with nnmeroiu Notes. By the 
KcT. W. Tbomson, M.A., Felloir and Tator 
of QaeeB's CoUege, Oxford, 8vo. price Sm, 

Thomson (The Rev. W.)— An Out- 
line of the Laws of Thought : Being a 
Treatise on Pure and Applied LutAc. Bj 
the Rer.W. Thomson, M. A. Third Edition, 
enlarged. Fcp. 8vo. price J** 6'< 

Thomson's Tables of Interest, 

at Three, Foot, Four-and-a-half, and Five 
percent., from One Pound to Ten Thou- 
sand, and from 1 to 885 Days, in a regular 
progression of Single Days ; with Interest 
at all the ahoTe Rates, from One to Twelve 
Months,and from One to Ten Years. Also, 
nttaeious otherTables of Exchanges, Time, 
andDisconnU. New Edition. 12ino. 8*. 

Thomson's Seasons. Edited by 

Bolton Cor vet, Esq. Illubtrated with 
Seventy-seTen fine Wood Engravings from 
Designs by Members of the EtchingClub. 
Square crown 8vo. price 21*. cloth ; or, 36«. 
bound in morocco. 

The Thumb Bible ^ or, Verbnm 

Sempiternum. By J. Tati^b. Being aii 
Epitome of the Old and New Testaments 
in English Verse. Reprinted from the 
Kditiou, of 1693, bound and clasped. In 
64mo. price Eighteenpence. 

Tooke---History of Prices and 

of the State of the Circulation, from 184/ to 
the close of 1834. By Thomas Toueb, 
F.R.S. With Contributions by Wxuj\m 
Newmarch. Being the Fifth and conclud- 
ing Volume of the work ; with an Index to 
the whole work. 8vo. [Juat readff, 

Townsend.— Theldves of Twelve 

Eminent Judges of the Last and of the Pre- 
sent Century. By W. C. TowNsBiro, Bsq., 
M.A., Q.C . 3 vols. 8vo. price 2U<. 



Townsend.— Modem State Tri- 
als, revised and illustrated with Essays and 
Notes. By W^.C. TowNSSMD, £sq.,M.A. 
Q.C. 3 vols. 8vo. price 8U«. 

TroUope. — The Warden. By 

Anthont Trollopk. Post 8vo. lOi. 6tf . 

Sharon Turner's Sacred His- 
tory of the worid, attempted to be Philo- 
sophically considered, in a Series of Letters 
to a Son. New Edition, revised by the 
Author's Son, the Rev. S. Turiter. 
S vols, post 8vo. price 31s. 6d. 

Sharon Turner's History ofEng- 

land during the Middle Ages: Comprising 
the Reigns from the Norman Conquest to 
the Accession of Henrr Vlll. Fifth Edition, 
revised by the Rev. S. Turnbr. 4 vols. 
8vo. price 50*. 



Sharon Tamer's History of the 

Anglo-Saxons, from the Earliest Period to 
the Norman Conquest. The Seventh Edi- 
tion, revised by the Rev. 8. Tvrmxr. 
8 vols. 8vo. price 36«. 

Br. Tnrton'sMannal of the Land 

and Freshwater Shells of the British Is- 
lands. New Edition with considerable Ad- 
ditions; byJoHM Edward Grat. With 
Woodcuts, and 13 coloured Plates. Post 
8vo. price lfi«. 

Twining. -Types and Tigares 

of the Bible, illustrated by the Art of the 
Early and Middle Ages. By Miss LomsA 
TwiiriHfl, Author of SjfmboU mnd Emblema 
of Utdiaval ChrUtlanArt. With 64 Plates, 
comprising 307 Figures. Post 4to. 3I«. 

Dr. Ure's Dictionary of Arts, 

Manufactures and Mines: Containing s 
clear Exposition of their Principles and 
Practice. Fourth Edition, much enlarged} 
with all the Information comprised in the 
Supplement of Recent Improvementi 
brought down to the Present Time, and 
incorporated t moat of the Articles being 
entirely re- written, and many New Articles 
now first added. With nearly 1,600 Wood- 
cuts. 3 vols. 8vo. price flOi . 



Vehse.— Memoirs of the Court, 

Aristocracy, and Diplomacy of Austria. By 
Dr. E. Vehsb. Translated from the German 
by Frani Demmler. 

[/n the preu, 

Waterton.— Essajrs on Natural 

History, chiefly Ornithology. ByCWx- 
TBRTON, Esq. With an Autobiographr of 
the Author and Views of Walton Hall. New 
and cheaper Edition. 3 vols. fcp. 8vo. 10s. 

Separately: Vol. I. (First Series), 6«.6tf. 
Vol. II. (Second Series), i»,6d. 

Alaric Watts's "Lyriea of the 

Heart, and other Poems. With 41 highly 
finished Line Engravings, executed ex- 
pressly for the work by the most eminent 
Painters and Engnravers. Square crown 8vo. 
price Sis. 6tf . boards, or 46s. bound In mo- 
rocco i Proof Impressions, 6S«. boards. 



Webster and Parkes's Ency- 

elopadia of Domestic Economy; Comprising 
sucn subjects as are most immediately 
connected with Housekeeping: As, The 
Construction of Domestic Kdfifices, with 
the Modes of Warming, Ventilating, and 
Lighting them— A Description of the vari- 
ous Articles of Furniture, with the Nature 
ortheir Materials— Duties of Servants, etc. 
New Edition; with nearly 1,000 WoodcuU, 
8vo. price 60s. 
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NEW W0BK8 AND NEW EDITIONS. 



Weld.— A Vacation Tour in the 

United Sutcfl ud Canada. Bf C. R. Wxu>, 
Barriater.at.Law. Poat 8ro. witk Ro«te 
Map, Ite. U. 

West (Dr.)— Lectures on the 

Diaeaaci of Infancy and Childhood. By 
Ckabuu Wbit, M.D., Phyaieian to the 
Hoapiui for ^icli . Children i Pbraieian- 
Accuuchenr to, and Lecturer on Midiriferjr 
at. St. Bartholomew'* Hoapltal. Tkird 
SMHoUt rerited and enlarfea . 8ro. 14f . 

Wheeler (H. M.)— A Popular 

Harmony of the Bible, HiBtorlcally and 
Chronologically arran^d. By Hbnrt M. 
WHSKLsa, Author of Hebrew for Admits, 
etc. Fop. 8tu. St. 

Wheeler.— The Life and Travels 

of Herodotnt in the Fifth Centnry before 
Christ t an imaginary Bionaphy UlostratiTe 
of the Ancient History, Manners, ReUglon, 
and Social Condition of the Greelcs, Scythi- 
ans, Effyptians, Phoenicians, Lydians, Babr- 
lonians, Persians, and Hebrews, In the 
Times of Pericles and Nehemiah. By J. 
Talbots Whxbleb, F.R.O.S. S toU. post 
8to. 

{Just readf, 

Wheeler. — The Geography of 

Herodotus Developed. Explained , and Illus- 
trated from Modem Researches and Dis- 
coreries. By J. Talbots Whsslzr, 
F.R.G8. With Maps and Plans. 8ro. 
price 18«. 

Whitelocke. — Journal of the 

Swedish Kmbassy in the years 18S3 and 
1664, impnrtiidiy written by the Ambassa- 
dor, BoLSTBODB VirBiTBi.ocKX : and first 
published from the original MS. by Dr. C. 
Morton, F.S.A., Librarian of the British 
Museum. A New Edition, rerised by Henry 
Reeve, Esq., F.8.A. 2 vols. 8to. 24«. 

Willich's Popular Tables for 

ascertaining the Value of Lifehold, Lease- 
hold, and Church Property, Renewal Fines, 
etc. Third Kdition, with additional Tkbles 
of Natural or Hyperbolic Logarithms, Tri« 
gmiometry, Aatronomy, Geography^ etc. 
Post 8ro. price 9$, 

Lady WiUoughhy's Diary (1635 

to 1663). Printed, ornamented, and bound 
in the stvle of the Period to which The 
Diary rtttr*. New Edition } in Two Parts. 
Square fcp.STo. price St. each, boards; or, 
bound In aorocco, 18«. each. 



Wilmot*s Ahridgment of Butk- 

itone's ComsMBtaries oath* Laws of Bag- 
land, Intended for the uae of Yoanr Pwr- 
inns, and comprised In a aeiieaof Letters 
from a Father to his Daugkcar. A New 
Edition, corrected and brongbt teinitatha 
Present Day, by Sir JoKjr E. Ejlmmmx 
WiLMOT,Bart. iamo.6t.64, 

Wilson.— Bryologia Britamdcai 

Containing the Mosses of Great Britaia aad 
Ireland systematically arranged and de- 
scribed according to the met&id of B9wk 
and Sehimperi with 61 lUostratiTB Plataa, 
including 36 new ones engnred for the 
present work. Being • New RdUoa, witk 
many Additions and Aiteratlona, ot the 

"^teolagio " " 

d Taylor. 



Mtueolofio Britmnniem of Meaars. 
and Taylor. By Wiluax WiLbox, Frctf- 
dent of the Warrington Natural Hiatory 
Society. 8to. 42f. j or, witk tka PJataa 



coloured, iS4. 4f. 



Tonge.— A New English-Clreek 

Lexicon! Containing all the Greek Words 
used by Writers of good Antbori^. ^C. 
D. YoMox, B Jk. Post 4to. pries Sb. 

Tonge's New Latin Chradns: 



Containing everr Word used by the Poets j 
of good Authority. By Authority a-^ '— 
the Use of Eton, Westndnster, Wind 



Harrow, Charterhou*c. and Rngby Sekoola j 

Ing's College, London ; and Marlborough 

College. Third Edition, carefully revised 



Yooatt.— The Horse. By ^^- 

Li AM You ATT. With a TreaUsc of Dnngkl. 
A New Edition ; with numerous Wood Bn- 
grarings from Designs by William Hanrer. 
(Messrs. Longman and Co.'s Edition skoald 
be ordered). 8to. price I0«. 

Youatt.— The Dog. By William 

YotrATT. A New Edition ; wHh numerous 
EngrsTings from Designs by WUliaai H»r- 
rey. 8to. 6«. 

Young.— The Christ of History t 

An Argument grounded in the Facts of His 
Life on Earth. By the Rer. Jo«s Youxa. 
M.A., formerly of Albion Chi^, Moor» 
fields. PostSro. 7: 6d. 

Znmpt's Larger Graamuur of 

the Latin Language. Tranalated and adapted 
for the use of the English Students, br Dr. 
L.ScBMiTi, F.R.S.E., Rector of the High 
School of Edinburgh > With B«merous Ad- 
ditions and Corrections by the Author and 
Translator. Fourth Bdltioa, tkoroagkly 
rerlsed. 8to. price 14*. 
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